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Forecasting Typhoon Recurvature in 1966
R by ’
Chi Ke-Hsun
Abstract

One of the most challenging and perplexing aspects of
operational meteorology is the forecasting of typhoon recurvature.
Among several objective forecasting techniques, Arakawa's new
statistical method shows excellent results in forecasting the

movement of typhoons, yet it still shows significant errors for
recurving typhoons. In Harding’s “Typhoon Forecasters” Guide”,

there are eighteen rules for judging typhoon recurvature.
Preparation of special charts is required for some of these rules.

The aim of the present research is. to verify Hardings’ rules in
order to determine whether or not they have practical value for
this region. - '

Six typhoons in 1966 were selected for the test. Irma, Judy, and

Kite were recurving typhoons, while Tess and Alice were non-
recutving storms. Typhoon Cora turned northward in the vicinity

of Yaeyama Retto for a few hours, then moved back to a westerly
trajectory.

Among the typhoons that recurved, Irma shows best results by
clearly indicating its recurvature three days before the fact, while

Kite indicated recurvature only one day before its actually did so.
For the non-recurving typhoons, Tess shows good forecast results,

while Cora has a comparatively large number of double conditions
before its temporary recurvature. ‘ '

Among the rules for judging recurvature, rules number 31, 82, 3¢
and 41 recorded very high scores. In other words, the location and

intensity of maximum westetlies (with the aid of zonal wind profile),
the characteristics of the ridge of subtropical high, long-wave

‘movement, the level of the base of westerlies to the north of storm

and the presence or absence of retrograding or slow moving main
troughs to the west of the storm make a significant contribution to

‘the forecasting of recurvature.
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A Test of Harding’s Typhoon Forecasters Guide for




. Conclusions could not be reached on certain rules due to the
absence of required criterion. Furthermore, the author finds that the
distribution of isotherms at the 700mb level cannot be used to
evaluate the recurvature due to the heating effects of land areas in

this district.

It is quite clear that the application of Harding's rules mainly
depend upon the forecaster's experience. The present research shows
that both the zonal wind profile and meridional height profile at the
500mb level are wvery useful as forecasting fools. The author
recommends that these charts should be prepared twice a day, ie,
0000 and 1200Z, during the typhoon season and the interval of grid
points be changed to two and half degrees instead of five degrees.
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Table 1: Rules for judgement of typhoon
recurvature in Harding’s check

list table
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On the Dynawical Structure of the Cut-off Cyclone (1)

Shyue-Yih Liao and Hsien-Chung Pao

Abstract

In this paper, a detailed study on the cut-off low which occurred
in the early May 1965 over the Yellow Sea area, eastern coast of
China, is made. The results of analysis of three sucessive days
reveal following distinguished features during cut-off process:

{1 The absolute vorticity on 500mb surface increases as much as
‘twice within 24-hour interval. :

{2) The component of southward motion of the vertex has been

increased abruptly.

{3) The wave length of middle tropospheric westerlies has been
reduced and its amplitude amplified. '

From these facts, we know that the abruptly increasing of
absolute wvorticity during cut-off process is closely related to the -
development of the wave pattern over middle tropospheric westerlies.

These synoptic situation of a cut-off low with very large absolute
vorticity is explained by the dynamical instability which produced
the baroclinic effect of the atmosphere. B :
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A Study of Heavy Rainfall in Ilan District on
13th September 1966

by

Pang-Chihe Ckeng
Abstract

On 18th September 1966, the local heavy rainfall occurred in the
district of northeastern part of Taiwan. Hourly maximum precipitation
was observed 113.7mm, within 24 hours it amounted to 460.5mm, and if
account only within 15 hours continually from 131600Z to 140000Z, the
amount of rainfall was reached to 619.5mm, which almost approaching
the maximum recording of 24 hours precipitation (660.2mm) in
Taiwan, except mountainous stations.

Most of all the héavy rainfall occurred in Taiwan was due to
typhoon invading, but there were someé more special condition
which caused the heavy rainfall on 13th September 1966, in Ilan
district. .

The author obtained some reasons of this heavy rainfall through
weather pattern investigating, which will be stated as following:

1. Developed Tropical Storm Elsie located South China Sea,
which caused southwesterly winds and carried the moist air to cover
in Taiwan. '

9. The weakening Tropical Depression approaching east coast of
Taiwan, which aids the disturbance of atmosphere in that area.

3. Cold front crossed northern part of Taiwanwas lifting the
moist air to the saturated situation.

4. Vertical air column from surface to 6000 feet in Taiwan was
very moist, and conditional unstable.

‘5. The latent heat caused by condensation was turning to
kinematic energy and aids the force to develop the ascending current.

6. 500mb trough caused the convergence in north Ta1wan, “which
increasing the winds shear. :

7. The local topographical condition of Ilan dlStI‘lCt was suitable

for occurring the local heavy rainfall.
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Table 2: Amount of precipitation 13~14th Sept. 1966 ~
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Table 4: Maximum precipitation
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- H. Bogin #O

Abstract

The Government of the Republic of China, with the assistance of
WMO and UNDP, is making a determined effort to improve the
Typhoon and Flood Warning Service for its people. As a part of the

-~ Government’s Counterpart Contribution to this ~effort, a weather
radar station bas been established at Hwalien, which is located at
28° 59 261" N and 121° 87/ 12.3" E on the East Coast of Taiwan.

The radar set employed is the WSR-64M manufactured by
Raytheon Co., USA with the following characteristics:

. Wave length—About 10cm
Frequency—2700-2900mc
Pulse length—0.5. sec and 4 sec
Peak power—500kw
Range—250 N. Mi,

Speclal features are included for estimation of quantitative
precipitation.

There follows a series of Radar photograph of Typhoon Clara,
together with an analysis ‘of salient features. Interpretations are
suggested in certain cases, with: the aid of complementary conventional

data. _
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Recent Development of Statistical Weather Prediction

by

Chen Yu-lui
Abstract

“The statistical weather predictioﬁ has gradually becotie an iride~
pendent area in the field of weather forecasting since the end of last
World War. However, a great numbeér of pdpers were published
without giving the subject an over-all look. This article is therefore
intended to make a brief summary about its priticiple and future
development, while more or less detailed description is given to the
different approaches, viz., the m'ultipié regression method, graphical
method, stratification method, residual method and mixed method,
with a view of stimulating further study on thése methods for people
interested. The merits and demerits of statistical weather prediction

over dynamical approach are also reviewed in the conclusion.
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: Repo'rt‘ on- Typhoon “Clara”
' Abstract '

“The 1nc1p1ent stage of Clara was observed near 22°N 146°E on

' Tuly 5, 1967. A reconnaissance plane found evidence of a tropical

storm the next day, Clara drifted west and became a typhoon on

the 7th. Maximum intensity occurred in the vicinity of Yaeyama

Retto on July 11 'when the central pressure was reported at 960mb,

and winds near the center reached 45 m/s. Sb: had changed her
cotirse slightly and moved toward the westnorthiwest.

. The pictures of weather radar taken at Hualien indicated very
light precipitation area around the center of Clara except in the
southwest quadrant which showed a bright echo.

The center of the typhoon landed at £0 km north of Hualien at
14:20, July 11. and weakened rapidly before churning into the
Taiwan Strait from the Hsinchu area on the west coast of Taiwan
around 9 a.m. the next day.

-Although the maximum wind velocity in ten minite mean was
recorded at Hualien only 21.7 m/s, yet the instantaneous wind velocity
had reached 38 m/s.

Some 216" houses were blown down and 299 others damage in
“Hualien. Up to 1,000 people were rendered homeless. The dome of
the radar station at Hualien was damaged and caused temporarily
rain leakage. : . . '

Clara which landed near Hualien but left eastern Taiwan rela-
tively unharmed, played havoc in central Taiwan as it moved inland.
Chiayi, Yunlin and Nantou were hit hardess.

Seven persons had lost their lives and eight disappeared in
central Taiwan. About 75 houses had been ruined. Total rainfall of
B11L4 mm was recorded at Alishan in the period of 9 a.m. 11th to 8 a.m.
12th. Debris and flood water made many roads in the area of
Central Taiwan impassable.
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Abstract

) The kinetic energy budget and dissipation are studied in their
varicus partitionings, using daily aerological (wind and geopotential)
data from the network over North America for six mottths.

The total kinetic energy] dissipation is partitioned into vertical -
mean flow and shear flow and also into planetary boundary layer
and free atmosphere. Furthermore, the dissipaiicns in the vertical

. mean flow and shear flow are partitioned separately into components
contributed by the boundary layer and free atmosphere. Two impor-
tant terms is the total kinetic energy equation in determining the
total dissipation are the generation and outflow. Two important
terms in the mean flow kinetic energy equation in determinin'g
‘the mean flow dissipation are the conversion between the vertical
shear and mean flows and the outflow. The mean flow and shear
flow dissipations seem to have numerical values of the same order
of magnitude. The evaluated boundary layer dissipation and free
atmosphere dissipation indicate that -the latter is at least as
" ijmportant as the former. It is also shown that the mean flow
dissipation is mainly contributed from the free atmosphere while
the shear flow dissipation is contributed from the boundary layer
and free atmosphere in the same order of magnitude. The evaluated
dissipation values and related kinetic energy parameters are
presented and examined in detail. '
"~ Of special interest in this study is the direct evaluation of the
kinetic -energy generation due to the work done by the horizontal
pressure force. . Daily wvariation of the generation at different
pressure levels seems to suggest three different modes of the gener—
ation cycle in the upper, mid, and lower troposphere. Clear vertical
profiles of the generation from the surface to the 100-mb. level are
'obtained; it is shown that strong generation takes place in the upper
and lower troposphere while the generation in the mid troposphere
is very weak. It is also suggested that there may be an approximate
_ balance of the kinetic energy generation and dissipation in the
- boundary layer. '
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Table 3: Total and partitioned kinetic energy dissipation {(watts/m?)
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Table 4: Kinetic energy budget and dissipation in early and late periods of
January 1963. K, K and K’ are in units of 10° joules/m®, other
quantities in watts/mz. Notation is as defined in section 2 and
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Table 5: Monthly mean kinetic energy generation (watts
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pressure layer
Pressure Januvary | February| March May July Auvpgnst Grand
.layer (mb) 1963 | 1982 1962 1962 1962 1962 Mean
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1025975 aesarsprsieens . 279 1,19 119 0,74 0.73 0.82 1.24
Q759254044 1.82 - 142 1.26 1.34 0.74 0.62 1.20
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875-825s00ciarrese 0.80 0.65 c.72 0.74 0.5% .53 0.67
825-775000agee 0.48 0.40 0.49 0,51 0.44 0.35 0.44
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725-675.. 0,21 0.20 0.32 Q.32 0.06 0.16 0,21
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. 175-125 1t mseressarternsarsonersornvnaes 0,18 0.93 0.56 0,47 - 1.29 Q.90 0,72
1250 75 tictiesnsioserssenverepionrencan 0.09 1.24 057 — 004 . 0,37 0.26 0.41
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A Study of The Free. Atmospheré Over Taiwan

Yen-Huai Lin

Abstract

There are four upper air sounding stations in Taiwan. One is in
Taipel having only radiosonde observations,' and the other: three are
rawinsonde stations located at Taoyuan, Makung and Tungkong res—
pectively.

Observationsrof a series of vears at these four stations were
studied by the author and the following significant features of the
Taiwan atmosphere are found.

1) Temperature

Atmospheric temperature below 12 km is higher in southern
Taiwan than in northern Taiwan, and the reverse distribution of
temperature Is true for the layer above 12 km. Heights of the tropd—
pauses over 'Tao.yuan and Tungkong are about the same, but the
temperature of the t'ropc)pa_use over Taoyuan is 1.7°C higher than that
over Tungkong. In stratosphere, temperature difference between these
two stations decreases with increasing height, and at 80.km the tem-
perature of these stations are almost the same. '

Observations made at 1400 local time in Makung indicate clearly
the strong influence of the solar radiation on the étmosphere. The
heating of the air on the ground, at the level of the tropopause and
in the ozonosphere above 22 km is quite remarkable. the lapse rate

of temperature in the troposphere is nearly constant and its mean

value is-5.81°C per km. Temperature increases with height in the
stratosphere up to 28 km, and its lapse rate is also nearly constant,
and the mean value is about 2.68°C per km. Let H represents Height
in km, the following two formulas may be used to calculate the
temperature in the troposphere (Ti) and the temperature in the stra-
tosphere (T5)
T.=228-5.96H
Ty=—T76.1+2.66(H~16.6)
2) Tropopause .
Mean height of tropopause over Taiwan is 166 km above sea
level. Mean temperature of tropopause is —76.1°C, The height extre-
* R RREEFENREN B A &2 ME
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mes observed are 18.77 km and 1287 km and the temperature extre-
mes are —83.0°C and —60.7°C respectively. "

8) Humidity

Mean surface relative humldlty of the stations in Ta1wan is 829,
and it is 41% at 9.6 km.

"4) Wind

The wind in the layer below 3 km is strongly effected by the
surface pressure systems and topography. The average wind speed at
the three rawinsonde stations in Taiwan are relatively small. There
is a deep layer of W wind between the levels of -3 km and 18 or 20
km. Maximum mean wind speed occurred at 12 km and mean wind
speed at this leve] over Taoyuan is 58 knots. Taoyuan has stronger
wind than Mayung and Tungkong. This is the level where the jet
‘streams over northern Taiwan often appeared. There is a2 minimum
wind speed at 18 or 20 km. Above this level at least up to 31 km, |
there is the deep layer of E wind. ' .

5) Comparison of the Taiwan atmosphere ‘with 15°N and 30°N
atmospheres

In comparison with the 15°N and 80°N atmospheres which Cole

and Kanter published, the Taiwan atmosphere has a warmer layver

between 5 and 10 km, and a moister lowest 10 km layer.
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with height at Taipei.
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| Studj of A Month Forecast of Tempemtwéand

Precipitation on Harmonical Analysis
Hsu Chin-Huai

Abstract

This study introduces the periodicity method using 36 year data
for Taipel from 1931 to 1966 and some rules for forecasting a monthly
temperature and precipitation. The following is obtained from this
research report. There is a 36 year periodicity variation in Taipei,
which is called a Bruckner periodicity.-

The results of forecasting the monthly temperature atid precipit-
ation from 1967 to 1968 is indicated as follows.

a. Precipitation in 1967 will be above normal in February, March,
April, August, October, November and December. Excluding August,
the forecast value of precipitation will average about 50 millimeters
over the normal year, especially in April, when it will be over 140
millimeters below normal in the spring and summer seasons.

b. Precipitation in 1968 will be rather above normal year in Janu-

— 28 —

ary, March, June, July, August September and October. For the

Summer months exeluding March and October, the forecast value of
precipitation will be about 50 to 90 millimeters above normal. On the
other hand, it will run below normial during the winter season.

2. The temperature forecast for 1967 and 1968 will be sirhilar, ie,
it will be below normal in the winter seasons, 1t will be above normal
in summer season.
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L

g (Precipitatiqh tﬁm)

7K
B dk (1A | PE| E 2B | BH = SH | FH = 4 5 |8 = SH | #3 = 6 g P =
Taipei Jan, |Mean [Anomaly| Feb, |Mean| Anomaly! Mar. |Mean| Anomaly| Apr. |Mean| Anomaly| May. |Mean| Anomaly} June.|Mean| Anomaly

1966 1505 904 | + 60.1 118,1 | 139.81 — 217 1385 1697 — 31.2 1984 | 16981 4 28.6 65,2 | 2194 —124.2 5964 | 304.9( -+291.5
&5 144.1 ” + 537 29.0 " —110.8 86| — 82,9 | 15681 P — 117 157.3 2 — 62,1 3184 ) 4 135
64° 2394 | & +149.0. | 1041 ” -— 35.9 160.27 » —109.5 08| # —168,9 85,6 ” —132,8 257.8 ” — 47.1
63 23| » — 64.1 451 #» - 953 874 #u — 823 45.5 ” —124,3 108.,9 7 —110.5 2323 o — 725
62 98,5 ” + 81 85.7 ” — 54,1 3022 » +132.5 116.9| » — 52.9 1840 o — 365 2128 Pl — 92,1
. 81 . 36.8 & — B36 157.1 " + 17.3 2502 | «# 4 805 | 1128 » — 573 1938 —. 256 693 I —2356
60 1125 » | + 221 305 # —109.3 1336 » — 36.1 2477 + 719 3164 w + 970 2429 7 — 62,0
59 72.9 @ — 125 317.4 w | +177.6 1005 | #» — 69.2 | 3935 o +-223.8 1824 2 — 370 335,7 #” + 308
58 1357 | &~ l'+' 453 2431 " +1033 1372 w» — 325 569 » —1129 105.0 P —114.4 215.6 # — 893
57 293 #» — 61.1 2779 w 4+138.1 2815 » +111.8 89.1 ” — 807 417 4 o +198,4 256,7 # | — 48,2
56 1468 » 4- B6.4 163.1 ” — 233 1122 » — 57.5 172.4 » 4+ 26 315.5 " 4- 96,1 2412 ” — 63.7
55 70.5 ” — 199 2440 » —115.4 20.8 s —148.9 706! # — 992 97.4 o —1220 217.9 " - 87.0
54 889 » | — 15 | 1254 o | — 184 [1899| » | — 298 | 1124 » | — 574 | 333| » | —1861 | 1203] # | --1836
53 83.9 ” — 65 1564 » 4 1646 2179 « + 482 2918 » +1220 3419 o - 1225 205,7 #” — 992
52 50.5 #” — 399 788 » — 610 142,1 o — 276 133.6 #” — 35,2 80.5 ” —138.9 258.5 7 — 46,4
51 21961 w» 4-189.2 60| # | — 638 | 1961 ” 4 264 161,71 « - 81 188.3 ” — 311 262,2 ” w— 427
50 7491 » — 155 198.6| » - 588 16,1 " —1535 192.4 # + 22,6 2354 | & + 16,0 4046 ” o+ 997
19 474 | o — 430 1047 | » — 35.1 844 — 853 1410 o — 288 1153 ¥ —1i04.1 45920 #” ~4187.1
48 92,2 ” + 18 1415 » + 1.7 1031 » —159.4 190.3 " + 205 35.8 ) —183.6 2713 ” — 335
47 109.8 ” + 19.4 1333 » - 63 16381 » — 59 3118 +-142,0 268.4 # + 49.0 7116 o 4067
46 17.2] =» — 73.2 29,5 ) —110.3 116.1 ” — 536 236 w —146.2 203.6 # —7, 15.8 371.0 # 4 66.1
45 T 93.8 ” + 3.4 302.8 ” 41630 32,1 ” —137.6 650 » —104.8 361.4 # +142.0 1983 ” —105.6
44 28.7 ” — 617 1165| #» - 233 2196 » 4 499 269.1 ” 4 993 533.1 ” +313.7 507.2 ” +4-202.3
43 6840 | — 220 | 2187 # + 73.9 14347 » — 263 82.2| » — B87.6 113.4 ” —106,0 360.6 ” -4 55,7
42 4401 » — 464 1197 | » — 201 602 » —109.5 1339 =» — 35.9 263,7 P + 443 3210 » 4 16.1
41 268.6 " +-178.2 196.4 ” + 866 2465 » 4 76.8 364,21 » 41944 83.9 [ « —135.5 6083 | = 4-303.4
40 45.4 ” — 450 31.1 2 —108,7 1969 o 4 27.2 1124 P — 57.4 3161 ” + 96.7 4419 ” +137.0
39 49.7 ” — 40,7 376 # —102,2 1974 » + 277 2632 w + 934 217.3 & — 21 4028 ” + 97.9
as 668 » — 2386 278.2 ” +138.4 2209 » 4- 51.2 14131 #» — 285 178..3 ” — 41,1 86.6 ” 2183
37 1940 # +103.6 586 | # — 812 3224 » +152,7 1399 | «» — 29.9 174,2 ” — 452 6184 ” 43135
36 74,1 ” — 163 3165 | » +176,7 2629 w + 932 | 1350 #~ — 34.8 186.8 ” — 325 835 ” 2114
35 117.2 ” 4 26,8 126,7 | » — 13,1 199,8 ” + 30.1 189.8 w + 20,0 89.5 ” —129.9 361,2 & + 563
34 1237 » + 8333 956| # — 442 | 3503} « +4180.6 1002 | # — 69.6 10| #» —1484 | 1664 | & ~1385
33 7456| » | — 158 oLl | # — 38.7 2009} =» + 31.2 296 | —140,2 2104 ” -~ 90 2711 ” — 33.8
32 121 » — 783 2223 | # + 825 2685| w# + 988 26L1| # + 913 64.4 ” —155.0 365.0 ” + 60,1
31 421 " — 483 102.5 Il fi— 823 )135.2 ” — 345 5956 # --425.8 3334 ” 1140 251.0 o — 53,9




X

M £ (Precipitation mm.)
= £ C £ = I = I =1, |, s
B k| 7E B |pnom-| 8 A | P lanom-| ° A | 5 | anom-| 1°F | B anom- | VA | FH |Anom- 125 P9\ Anom- é'ﬁ Z]Sii] Anom-
Taipei | July. |Mean aly| Aug. |Mean aly| Sep. |Mean aly| Oct. |Mean aly} Nov.|Mean aly| Dec. |Mean| aly| Totall Mean aly
1966 | 114.3( 2465 —132.2( 291.2( 286.1| + 5.1( 7146 221.6| +493.0 z_o.:«;1 120.1| — 99.8{ 35| 69.3 | — 65.7( 360 743 | — 8832326921119 + 2150
65 |169.1| » | —774|1801| « | —1061| .536| » |—1680| 965 » |'— 236]|100.4| » |+ 401] 672| » | —= 7.1|1569.6 v |— 5423
64 | 1796 » | — 669|3090| » |+ 229|1906| » | — 310| 978| » | — 22371112| & | + 419| 887 » |+ 144 14748 L, j— 6371
63 | 1789| » |- 67.6| 1511 » | —135.0|635.1| # | +4135) 263| ~ | — 938 915 » |+ 222] 82| » |+ 5917080 ~ |— 4039
6z | 1758| » | — 70.7(3389| # |+ 528[3063| ~ |+ 847]1043) w» | — 158 91| & ‘| + 208| 383] » | — 360|20628 » |— 491
6L | 4046 » | 4158.1[1012| » | —I849|3480| » | +1264| 868| » | — 333| 459 ~ | 3 194| 1148] » | + 405|19250, » [— 1869
60 | 227.4|  » | - 19.1|6295| # | -+343.4|1868| # | — 348| 661| » | — 540 782| » |+ 89| 728| 4 | = 1523444 » |+ 2325
59 | 4269 » | .11804|2399| # | — 462|2181| » | — 35|1285| ~ |+ 84|1367| 4 | 4 674| 352| » | - 39.1|25928 # |4 4809
58 | 5190| . | +2725|1238| » | —1623[ 1810 & | — 406| 9B5| « | — 216] 498 + | — 1953]1529 » |+ 786|20188 » |— 934
571 1943) » | — 522 1569 « | —129.2(2253| » | — 37| 113%| # |[— 62| 76| | +.93] 742| » | = o1|21951] + |5 832
56 | 489.3| » | +2428|2950| » |4 90| 3157 » | 4 941| 1040| » | — 161| 920| » | 4+ 227| 1468, » | + 725|28941) «~ |+ 4822
55 |3124] » |+ 6593395 w | 4 534(3540( .0 | 41324 774| » | — 427 1I3| » | + 480 250| » | — 493(1727.2 « |— 3847
54. | 8446 » | 419811519 » | —1842| 829! » | —138.7|1654| # | + 453|1930| # | +123.7| 685| « | — 58(1627.3 + |— 4844
53 | 1788 « | — 677 4102| » | 41241|2658) » | + 442| 976| & |~ 225|1227| » | + 53.4] 610| » | -— 133(24337 ~ |4 3218
52 38177 » |+ 7121407 » | —1454|71302| » | — 9L4| 250| # | — 851|1159| » | + 46.6|141.2] = | & 669|16247 » |- 4872
51 [2049| » | — 416 892| » | —1969|1753| »# | — 4683|1502 » |+ 80.1| 483| » | — 210| 87.2| » | — 37.1[1869.0] » | — 2429
50 11465 » | —1000|2625| » | — 286|1943| » | — 27.3|2066| w | .+ 85| 1159 » |+ 466 688 » | — 55(21167 » |+ 48
&9 1 1716| w | — 749[3200) # | + 329|512 + | — 704|21L7) » |+ 91| 369 » |+ 324] 67.2] & | — Z7.1]19444" 4 |— 1675
48 | 3423l » |+ 9s8l2o7e| » | — 7885|3287 o~ | 410710 €731 » | — 528 557 ~ |4 136] 833] » | — 410117858 ~ |— 3266
47 | 8531 » | 4+1066]1828| » | —1083{'2021] » | — 195 4208| » | 4+3007|187.8| » | 4+1i85|127.5| » |+ 58.2|31728 ~ |--10809
6 | 3774| o | w1209 7470 » | _2nial szl 4 | — 859 1924] 4 | ¢ 723] s85| » | — 108 692] » | — sr|esss 4 |— 4430
45 | 602| » | —186.3( 80.1| w | —2060( 2049 » | — 16.7(1422] » | + 221| 105 » | — 588| 457 » | -— 28.6(15980 » |- 5139
4¢ | 188e| » | —113.1|8722| # | + 863| 275| » | —1941| 37.3| » | — 828| 597| ~ | — 96| 1166] » |-+ 423|2426.1| » |+ 3142
43 | 4715| # | 2250|1984 » | — 927| 659| # | —1557| 135| # | —1066| 560| « | — 1331 678 « | — 65[18808" » T— 2621
42 2394 o | — 71|1608| » | —1253|1855| # | — 36.1] 499 ~ | — 702| 180 ~ | — 513} 343 ~ |.- 200[16304 # |- 4815
41 |2466) » | 4+ 01|1695] » | —1166] 35111 » | + 295! 64| & | —.587| 942 » | 4+ 249| 1483| 4 74027440 » |+ 6321
40 | 1566 » — 899 6472 » 4361183950, » | 41734 697 « —1504( 300| » — 393 69 # — ©7.4(24492 » |-+ 337.3
39 | 2931 # | + 466{81L9 » | 4 2581332, ~ | — 88.4] 3035 » | +1834] 190] » | — 503| 345| » | — 3908|2232 ~ |4 1513
38 | 1644 » | — 821|8268| » | 4 407|2989| » |+ 78| 753 » | — 448| 408| » | — 285| 914| » |+ 17.1[1969.7 » |— 1422
37 | 67.4| .4 [—1891|2916| » | 4+ 55| 973| » | —1243| 30| » | - 8%1| 252 » | — 4411080 ¥ |4 387[21280 + |+ 161
36 | 1620| » |— 845|437.6 » | 4+1515| 764| » | —1452] 742 . | — 459| 169 # | — B524| 77| » | 4+ 28|19130 # |- 1989
35 | 4425 & |£1960(3753| # | + 89.2|1348| » | — 873 402| # | — 799| 412] # | — 281] 944] « |+ 2001|221L8 & |+ 999
34 | 2040} » | —425| 85l.4 | —2776{1092 » | —li24i1090] » | — 110} €60 + |—-331 919 » |+ 206{14985 » |- 6130
33 | 28370 o {4+ 7.2|1464] » | —1397|2307| » |+ 9a}z2117{ » |+ 916! 564 » | — 129] 561| » |+ 182|18427 ~ |— 2692
32 | 3477 » +101.2| 46341 » 41773 1168 » 10481 469| » — 732 61.1] w# — 82 794| » + 5.1(23087 . # |+ 19568
31 |2128] » |- 3387|3755 « |+ 894[1983| » | — 283| 862 ~ | — 339| 337 » | — 356| 664| » |— 79(24327 w |+ 3208

8% ©



=1 # (Temperature °C)

Z Jb | VH | Py | % 2.4 | pig = & H | g = 4 13| % 58 | Py = s H | B8 =
Taipel Jan. |[Meani Aaomaly| Feb. [Mean| Anomaly] Mar. [Mean| Anomaly| Apr. [Mean| Anomaly| May. |Mean| Anomaly] June. | Mean| Anomaly
1966 167 152 | + &5 1761 1581 | + 25 203, 1721 4 31 2241 208 | + 16 244 1 242 | + 02 259 | 267 — 08
63 159 « + 0.7 i7.1 o + 2.0 16.9 s — 03 21.0 ~ + 0.2 24,0 ” — 0.2 259 » — 08
64 15,7 ” + 0.5 15.1 o + 00 17,2 o + 0.0 240 o + 3.2 25.0 ” + 08 26.5 » — 02
63 11.0 » — 42 13,7 » — 14 17,5 » + G3 223 # + 1.5 27,0 # | 4+ 28 26.6 o — Gl
62 128 » P — 24| 158 # | + 07 | 172] » | + 00 | 206 « | — 02 | 26| #. | + 04 | 2722{ # | + 05
61 14,6 ” — 0.6 14.8 o - 03 17.9 ” + 07 217 " + 09 24.7 ” + 05 28,5 o + 1.8
60 15.7 P S 05 16.7 ” + 14 20,4 @ + 3.2 204 ” —~ 04 23.8 P — 04 27,3 & + .6
5% 13.7 ” — 1.5 i7.1 ” 4+ 290 18.8 ” + 16 21.8 ” + 1.0 24.9 P + 07 271 " + 0.4
58 1451 » - 07 1431 o — Q8 19.1 " + 19 2311 # 4+ 23 25.d " 4 08 264 " — 03
57 164 ” + 1.2 13.6| # — 15 161 ” — 11 21,9 g 4+ 1.1 246 z I+ 04 26.6 v | — 0l
56 13.7 & - 1.5 14,9 7 - 0.2 183 ” + LI 220 ” 4+ 1.2 24,6 Fd + 04 279 " + 1.2
55 1401 » — 1.2 164 » 4+ 1.3 | 189 # + 1,7 211 # 4 03 245 # + 03 2651 #» - 02
54 178 » | + 26 | 166 « | + 15 163! » | — 09 | 218| » | 4+ 10 | 2641 » | + 22 | 281| » | + 1.4
53 15.1 o — 0l 16,4 o + 1.3 17,4 ” + 0.2 18.7 ” — 2.1 23.5 o — Q.7 215 o 4 0.8
52 147} » — G5 16.2] « + 1.1 176 #» + 04 213 » 4+ 05 26.5 ” + 23 274 ] + 07
51 156 » + 0.4 160 + 09 155 » — 1.7 05| # — 0.3 240 | » - 02 268 | w — 0.2
50 1691 » | + 17 145 # | . — 06 185 »# ¢+ 1.3 199 # [ — 09 240 | » | — 02 50| » | — 17
49 1437 « - 08 1631 #« + 1.2 179, # + 07 205 » -~ 03 25.0 ” + 03 264 o — 03
48 14.0 Pl — 1.2 16.0 ” + 0.9 183 P's + 11 21.2 " 4+ 04 24,6 “ + 04 269 ” + 0.2
47 16.6 7 4+ 1.4 14,1 ” — 1.0 17.1 o — 01 203 ” — 05 24,1 ” — 01 25,3 ” - 1.4
46 169 » 3+ 1.7 168 » + ‘ 1.7 185 » + 13 225) w~ 4+~ 17 24,7 P2 + 05 21,2 ” 4 @5
45 14.5 % — 07 13.4 P — 1,7 17.5 " 4 03 21.2 ” + 0.4 225 z” — 1.7 26,5 w — 0.2
44 168 s 4 1.6 14,9 ” —~ 0.2 16,5 ” — 07 209 ” 4+ 01 24,4 s 4 0.2 25.6 ” —~ 1.1
43 - 14.2 ” — 1.0 14,9 ” — 02 18.3 ” o+ 1 209 ” + 0.1 249 ” 4+ 07 26,8 .v + 0.1
42 14,8 Pl — (4 15.9 » 4+ 0.8 19,4 & 4 22 215 ” .+ 07 24,5 s + g3 27.6 #” + 09
4] 15,5 27 + 07 16.2 o + 11 175 »” 4- Q3 2.02 7 — 06 24,7 ” 4+ 05 |. 269 rd + 0.2
43 15,0 » - Q.2 15.8 o’ + 07 16,3 ” — 09 i9.6 ” —- 1.2 229 & - 13 256 ” — 11
39 156 » 4+ 04 154 « +4+ 0.3 168 » — 0.4 19,7 ” —- 11 23.6 ” — 086 26,0 ” — 07
38 156 ” 4+ 0.4 150 # — 01 17.2 » + 00 213 ] 4 05 25.2 @ + 1.0 28,6 ” + 1.9
37 163 u 4+ 11 147 # — 04 17.2 " 4+ 00 218 s 4 00 248 " + G8 2611 » — 04
36 14.4 & — 08 14.6 & — 05 15.1 ” — 21 20,6 o — Q0.2 23.6 7 — 06 274 P + 0.7
35 146 » — 0.6 159| # + 38 183 #» + LI 2067 u - 02 247 » + 05 263 | # — 04
34 1297 » — 23 145 =« — 02 1627 #» — 1,0 198 # — 10 2420 4 + 00 210: w + 03
33 _14.5 P — 07 15.7 o + 06 16,2 7 — 1.0 220 P + ‘1.2 248 s + 0.6 27,1 z” 4 04
3z 1507 » — D2 13.1 s — 20 16.1 ” — 1.1 208! » + 00 5.9 7 + 1.7 26,8 ] + 0Ol
31 156 # + 04 156 » + 05 1731 » + 0l 208( #» + 00 244 o + 02 26.5 ” — Q2

|
R
I



& i (Temperature °C)

TR R Anom- &8RP Anom- SR | Anom- 108 | i Anom- 1A | iy Anom- 2R | &4 Anom- &F | 1 Anom-
July. |Mean aly| Aug. |Mean aly| Sep. |[Mezan aly| Oct. |[Mean| ~ alyj Nov. |[Mean aly| Dec. |Mean aly|TotalMean aly
. ! '
289} 282 + 07 283 ] 281 + 02 2437 265) — 22 238 231 4+ 07 2171 201 - 1.6 ] 181 Wol ¢ 11 227 2L%) + 08
28.3 # + 01| 235 o + 041 260 ” — 0.5 24.1 P2 4+ 107 219 ” + t.8] 175 P + 05| 223 » + 0.4
29.2 " +4+ 10| 285 ‘" 4- 0.4 | 2B4 ” + 1.9 251 o 4 201 197 ” — 04| 165 #” — 05| 226 ” + 0.7
27.9 " — 03| 28.7 P + 06 278 g + 13| 231 » + 001 215 ” 4 14 1568 o — 0.2 ] 220 ” 4 01
28,9 ” + 07| 85 ” 04 275 # + 1.0 | 236 7 4 054 20,2 ” 4 0.1 16.8 ” — 02| 220 I3 4+ 0.1
. 284 ” + 04| 290 " 4 09| 278 o + 10| 238 ” + 07| 217 ” 4- 1.6 | 179 ” 4+ 09 2286 ” + 07
28,9 ” + 0.7 | 27.2 »” — 09| 277 # + 1.2 ] 234 ” -4+ 03] 2L1 ” 4 10| 15,4 “* — 06| 224 ” + 0.5
28,5 ” + 03| 287 P + 06| 268 o + 031§ 227 ” — 0.4 210 " 4 0.9 | 19.1 » + 2.1 | 225 o + 0.6
23.2 . 4+ 00| 235 » 4 04| 275 " -+ 1.0 235 “ + 0.4 198 ” — 03 178 ” 4 0.8.| 223 P + 0.4
29.0 o 4- 081 29.1 ” + 10| 258 o — Q7| 225 2 -— 06| 203 “ + 02| 179 ” +4+ 09| 220 ” + 01
287 " + 05| 288 ” + 0.7 | 26,6 o 4+ 01 ] 233 # + 0.2 187 ” — L4] 158 ” — 021 220 » 4+ 01
21.5 ” — 07| 272 ” — 091 271 # + 0.6 220 & — 1.1 ] 190 ” — L1] 149 P — 01| 2.8 z — 01
28.6 ”» 4- 04| 29.1 2 + 10| 273 # | + 081 231 & + 0.0 ] 209 o 4 08| 165 o — 05| 227 ” + 0.8
29.2 ” + 10| 284 " + 1.3 | 269 “ 4+ 04} 248 “ + L7} 2.7 ” + 16| 19.1 # | 4+ 21| 225 ” + 06
283 # -- 0.1 ] 285 ” 4 04 272 " + 0,7 | 235 " } 04| 216 ” 4 1.5 ] 16,1 2 — 09| 224 ” -+ 05
28.0 o — 0.2} 2%0 » + 09| 27.3 7 + 081 239 4 + 0.8 | 207 ” 4 0.6 | 18.0 P + 10| 221 " + 0.2
28.2 ”* + Q0| 27.9 o — 02 269 & + 04 243 2 + 12 1956 s | — 05 151 ” — 19| 217 " — 0.2
2g.5 P + 03| 27.7 ” — 04 275 o + 10| 233 ” + 0.2 | 207 #” 4+ 0.6 186 » + 1.6 | 223 ) + 0.4
28.3 ] - 0.3 | 28.4 " 4- 03| 27.1 ”. + 0.6 | 236 2 4 051 190 P — LL1] 198 | =» 4+ 28| 223 " + 04
27.8 v — 04| 286 # + 051 274 ” + 09| 2221 # — 091 205 @ 4 04| 174 P 4+ 04 218 ” — 0.1
279 ” — 03| 28.2 ” + 0.1 ] 28.1 ” + 16| 228 ” — 03| 225 #” 4 04 | 168 ” — 0.2 226 o + 0.7
284 Il + 0.2 27.8 ” — 03] 27.0 2 + 05 216 7 — 15| 217 F 4+ 1.6 ] 168 - — 02| 2i6 # — 03
288 ” - 06| 279 Pl — 02| 27151 » + 1.0 | 244 o + 1.3 219 2 +4- L8 147 7 — 23| 220 7 + 0.1
277 & — 05| 275 » — 06| 276 -« + 1.1 ] 235 - + 04| 207 ” 4+ 06| 12,7 » + 07 | 221 ” + 0.2
28.6 » + 04 | 288 " + 07| 267 | # + 02 24,2 o 4+ 1.1 204 ” 4+ 031 15.9 ” — 11| 224 « | + 05
28,4 ” 4 0.2 | 289 ra + 08| 26,6 o + 0.t 1 239 " 4 0.8 208 » 4 07 184 ” + 14| 224 » + 0.3
28.5 ” + 03] 27.8 " — 03| 260 w | — 05 24,2 ” 4 1.1 208 | -#» 4+ 07 173 » + 03| 27| - » — 0.2
27.2 z — 10| 27.9 o — 0,2 | 257 » — 08| 235 " + 0.4 207 P + 06| 161 [ » — 091 215 »” — 04
279 ” — 03] 275 ” — 061 266 o + 0.1 243 2 4- 121 191 “ - 20| 17.8 ” + 0.8 222 " + 0.8
28.8 » 4+ 06| 27159 o — Q2| 276 o + L1 | 239 ” + 08| 211 ” 4- 1,0 168 # | — 02 222 ” + 0.3
28.% 7 +4+ 07| 282 o 0l 261 — 04| 222 # | . — 09 198 | » — 03| 179 ” + 09| 216 " — Q.3
28.4 # + 02| 219 “ — 024 233 #” — L2 25.1 # | + 20| 21.2 ” 4+ 1.0 | 164 ” — 06| 221 v + Q.2
283 o 4 1| 29.2 w +:__1.1 27.6 ” + L1 | 224 Vi — 07| 198 7 — 03] 182 ” 4+ 1L2] 217 » — 0.2
28.4 ” + 0.2 287 ” +:06 | 223 ” + 08 228 w” — 03| 19.4 ” — 0.7 1656 » — 0.4 | 220 ” + 0.1
28.5 ” + G3 | 281 P + 00| 260 |- » — Q5 228 w — 03| 201 P 4+ 00| 167 ” — 03| 27} = — 0.2
284 » + 02| 283 # + 02| 270 # + 05 220 ” — 1] 21,2 o 4 11| 169 ” — 01 220 Iz + 0.1

— &% —
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Report on  Typhoon “Nora”

Abstract

Nora had its beginning in a small tropical depression behind the
typhoon Marge on 27 August. The disturbance progressed westward
and then developed to a tropical storm on the next day. As Marge
grédually change its course toward west-south-west into Bashi chan-
nel, Nora turned its direction to west-north-west and directly toward
Taiwan. Fortunately, the highest wind velocity near its center was
only about 66 knots as reported by reconnaissance aircraft. Hence
Nora remained a tropical storm stage and also Weaked before she
landed at the north of Hwalien.

. The maximum wind speed on this island was 20m/s as recorded
at An-pu, Yung-min-shan and 11.8m/s was recorded at Hwalien.
Heavy rainfall was founded over southeast coast and some central

: mountain regions, which were reported between the range of 150-

200mm. Only light damage of highways was reported during Nora’s

passage.
—@ E

Wa (Nora) RAFAF RERESRIE
o Rk » A B BEFAEE (Anita) BEEZEME
it —HRBEAYEE  ALEH AR EREE
BAIREE o {HRBA: S > BCRIIDEERM, o

EEEE (Marge) BEAFSLEHRZET 2 A
BTz 8 HTR 2R B RERE L » B2k
7 ME - NEUEAERE o FERETEE o 280 14K » It
—(RERAE BRI EE RS, » BOTESL | (Nora) o BEf%
' BERAGEHEE » hLBEEFREZRLBERT
P AL gk » MR R LE » R EH
B o FP—BAENES  BREEEAE AR
ARE s B AR RBEHSARME | IR Ea b
BREIEERT » KIEZREM - 307 AZE g » 7
EFR R » RBEIER L MER o

RLRET » S HTNRARTA » A2 200 A E »
R AR o I R B Ak BB E - BRTREE
REETES » FHEFREFHWENT

= > BRhrReE 2 5% & FLAR A

AHBHBREER AT ENERERZ B4y
o A% »2%% (Fran) ~ B (Georgia) ~ kX
t (Ellen) BEARSF] » Wk HRARERRE
b BEREEER o RA» BE (Hope) Xk
EBRTZES o kit ITC LXHMERERE
B RIERRERR

Arh s 30E%E (Tris) ERPNENIFHE » E—
T » BREERED - WEAL T » EAERE 8
WRITERIEE o £FWE (Joan) FAELER » &
HBICAHHE (Kate) FIEMER (Louise) 5] R

B RIFSIEB B BT

25 E 14 M K RIEL I » FEFIE R 2 Bl
EREERISERR » &g (8] (Marge) » 2IFs
IO FEFITELPE R A B B R A # R PR T
o 2TH 2 ¥ » WE Z LA RbAR19.25 » BIE126.2
BE o R HBH » MIE—EUHER « MERREEZN
iy (BRI FEILTE o 22 02085 » BERBERE » &




% %% (Nora) » HifEdiafiri22.3°N » 128.2°F
» BEABEEREWI0AR » DIREEISEEMPEILE -

20H SR HERAE L » R EIEE 28K
BEE BN aRESeES  BEZAAES IR
o R 2 th A T35 23.1°N 1 124 9°F » chuih Mt 2
BREERE  BHEREPR2AR « BESGEZE
RARFERY 160 4 o

12/t » B EE ARG - MERANERE - 1B
HHEE SRR » fuLREBE985-990mbz Y »

DA 1518 G o _
290 P AT » BPRITETE IR B RE o Bkt

—
) % S

B
4

6y §
\7
Pe(a E?S/’:;CQMEVEL g\é\d’

49 —

OB R 20m/s ¢ §i5 R 4 B BESTIEETT M
% FERAEBRRGSREEE M ZEATHG
ZAGHEE » R sk » T ENE TRIEK
& | ZREERE & o ’
M SRR Eﬂﬁ%%.’%l#@ﬂ ’

AR R LM 0 EB1ABEEITHR o

ARVHETE TR BT A » 7260 2265205
Eis 5 JCGE 1 i LREAEH » =28 = 22554043E
B B AR B LR R B o

3051005204 » SRERESH > Bﬂﬁﬁgﬁﬁ?ﬁﬁﬁgﬁﬂ 18y
e

L E
BAiaity CHANNEL

&

o Nera

™. - o= e
pa Iy 21, 0'3/2'6 ’@?;ﬁl

I i
HAR anAS
O,
g
g

LUZoN .9%;
T £y o
[ o T
W{)\ U;"& 3B m-%n“c
4590 ) Z‘>R\ 3, -
i FA&}N e - [ﬂ L TN ®

34
/ g S,
G., s |27 )
= rﬂeu%i I
ey Y gt

@1 : BERERERTE » EERETAEAR
Fig.l; The best track of typhoon Nora, Aug, 1967.

SRR ZEERREEE P
RS B » RN ) B A DR

» KBS ATz R SR RRSERE

R AL » ZETH B ERE -
CRREIFES s BRI ER RS
BTH 2 BHE » THFIOK » DUB I o
CRBRE » 227H 0BT RRA BERE 28
H14K5 » ABREHLAER o

uawmﬁm&’ugwﬁmﬁ%f@@’kﬁ
BB TSk o _

HHERIHB B REERBHIIT

IR BB » BT SRR L AR 19.2
°N» 126.2°E » HMERZEIREST » B H— B
DL 2 R o BRREEST ATC) &t
KR R A ABAEIS-20°N 5 IR RESIME B

HEIMA B AR I o SR




T H2RZ HERRE

Fig. 2: Sea level chart,1200GCT, 29th Aug. 1967.
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pressure and maximum wind velocity
of typhoon Nora (solid line pressure;
broken line wind velocity)

R ¢
}‘-b s / = ;
1900 AN GRPARARY &a
Y 7
) I
N i
- 9%
Hi
980 _ 3
o
1 (AN
N JTE)
28 7 p9 30 pgEpeny

B 5« IR BaA TR » TER RG22
R BAREE » & RRERE

Fig. 5: The sequence of pressure, wind
direction and speed, hourly rainfall
which were observed at Hwalien
during typloon Nora’s passage.



— a3 —

F— o PprRe i R AR R BT B i I S (E@Ri"["?‘iﬁﬁﬁr&zs—s%l)
Table 1: The: meteorolegical summary of TWB stations during typhoon Nora's
passage: (28-30 Augl96T)
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