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ABSTRACT

The heavy rainfall producers during the Mei-Yu season in Taiwan area
are the Mesoscale Convective Systems (MCSs). One of the recent event
caused severe damage is the case of 27-28 May, 1981. In this case, there
were a few MCSs developed in southeastern China. The largest one of
MCSs along the Mei-Yu front is a major topic of this study.

Satellite, coventional data and NCAR/PSU mesoscale model were
used to analze and simulate the pre-covective environment and the evolu-
tion of an MCS developed along a Mei-Yu front. The results show that
‘the environment and evolution of MCS along the Mei-Yu front is similiar
to-those of MCC in U.S.. The formation and development of this MCS is
associated with the Mei-Yu front forcing and southwestly high equivalent
potential temperature (6e) airflow. The latent heat release and surface
fluxes are very im'ffrotant factors in the development of MCS. We also
demonstrated that the NCAR/PSU. model has a potential ability to
simulate MCSs in southeastern China. o

1. Introduction

The heavy minfall producers during
the Taiwan Mer Yu season are the Meso-
scale Convective Systems (MCSs) em-
bedded in Mei-Yu frontal. cloud bands
(e.g., Chen, 1977, 1986; Chen et al,
1986). - Some of the mesoscale convective
systems initially -develop in southern
China and move into Taiwan area. The
recent event of this tvpe which caused
severe damage is the case of 27-28 May,

1981. In this case, three MCSs developed
and affected northern Taiwan and south-
ern China. Heavy rainfall and flash floods
caused about 300 million US dollars
damage in northern Taiwan (Chi and

. Chen, 1986).

The ‘Mei-Yu’ (plum rain: called ‘Baiu’
in Japan) is a climatic phenoménon oc-
curing over southern China, Taiwan and
Japan. Satellite pictures reveal a nearly
continuous cloud band associated with
the Mei-Yu front. In contrast to the polar
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front, the temperature gradient across the
Mei-Yu front is typically small, but there
is always a marked/moisture gradient near
the frontal zone (Akiyama, 1973a, 19730b;
Chen and Tsay, 1978; Matsumoto et al,
1970, 1971). The Mei-Yu frontal system
possesses a remarkable shear line which
roughly coincides with a trough at 850
and 700 mb, although the associated
geopotential gradient is rather weak in the
immediate vicinity of the trough. Strong
cyclonic vorticity, horizontal convergence
and upward motion are observed along
and to the south of shear line. The cloud
band approximately coincides with the
area of maximum cyclonic vorticity,
horizontal convergence and upward
motion. Intense convective clouds in the
southern portion of the cloud bands tend
to be associated with the maximum values
of these kinematic parameters as well,
with relatively higher moisture in the
lower-middle troposphere. The Mei-Yu
front influences convection not only by
providing a favorable environment for

convection but also by providing mesoscale

forcing to trigger convection.

Mesoscale convective systems occur in
various parts of the world and a variety of
names are used to describe similar sys-
tems. Tropical cloud clusters and squall
lines have been studied by a series of
authors (e.g., Martin and Sikdar, 1975,
Martin and Schreiner, 1981, for BOMEX
area; Ruprecht and Gray, 1976a, 1976b,
for West Pacific and West Indian Sea;
Ogura et al., Barnes and Sieckman, 1984
for GATE data). MCSs occuring in mid-

latitude of North America have also been -

studied (Hoxit et al., 1978; Maddox 1980,
1983; Bosart and Sanders 1981; Wetzel
et al, 1983), and large quasicircular MCSs
have been defined as Mesoscale Convec-
tive Complex (MCC) by Maddox (1980).

Convective cloud systems (clusters)
developed over East Asia along the Baiu
front occuring in or moving into Japan

also have been studied (Matsumoto et al.,

1970; Ninomiya and Akiyvama, 1971,
1972, 1973; Akiyama, 1978, 1979, 1984,
Yoshizumi, 1977). '

The MCSs can be roughly divided into
two types with two different forcing
mechanisms. In the first type, the MCS is
triggered and maintained by large scale
forcing such as a front or short-wave
trough. The second type of MCS is
generated by mesoscale forcing such as.a
mesohigh, mesolow or mesoscale dis-
turbance, The large-scale system is only
responsible for producing an favorable
environment for the initiation of convec-
tion; once initiated, further convective
activity depends upon the interaction:
between the convection itself and the
resulting mesoscale circulation system.
For gxample, such immediate-scale dis-
turbance {(with a wave length of about
1000 km) frequently developed in a Balu
front and affected the Japan area
(Matsumoto et al., 1970; Ninomiya and
Akiyama, 1971, 1972, 1973; Yoshizumi,
1977; Akiyama, 1978, 1984). '

Although some authors have begun to
study the MCS along the Mei-Yu front in
southern China and Taiwan (Chen and
Chi 1985; Chiou and Liao, 1984), these

_papers are brief observational documenta-

tions, and the advanced study of the MCS
associated with the Mei-Yu front is need-
ed. SR
The objectives of this paper are to
analyze and simulate pre-convective
environment and the evolution of an MCS

developed on May 27-28, 1981 along a

Mei-Yu front.
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2. ‘Mesoscale Analysis of the MCS on
May 27-28, 1981

a. The Time Evolution of MCS.

It is evident from the satellite image at
1200 GMT May 27, 1981 (Fig. 1) that
there are three mesoscale convective sys-
tems along the main cloud band associated
with the Mei-Yu front (depicted by I, II,
III). The —52°C cloud area of the largest
mesoscale convective sysiem (MCS-I) was
larger than 150,000km?and the minimum
temperature of the cloud top was lower
than —80°C. Fig. 2 shows the evolution
of these three mesoscale convective sys-
tems. We can clearly see that the cloud
- band- associated with the Mei-Yu front
first organized during the period of 1200
GMT May 26 to 0000 GMT May 27, then
it moved southeastward. - There were two
cloud areas located to the south of the
front; the right side one was low cloud
(depicted. by A) associated with shallow
convection over the Canton area, another
one (depicted by B) was deep convective
cloud area just occurring to the west of
the low cloud area, When the front con-
tinued to move southward, the coinvec-
tion moved eastward and interacted with
the front. The interaction induced a line-
shape convection (09 Z in Fig. 2) and

evolved into a quasi-elliptical MCS at.

1200 GMT May 27. The observed 6h ac-
cumulated precipitation shows the heavy

rainfall associated with the Mei-Yu front.’

The location of precipitation associated
with the MCS-I was also consistent with
the one of cloud. '

From the previous analyses, it is clear
that the MCS-I evolved after the Mei-Yu
frontal genedis, Its initial:stage was at
0600 GMT, the mature stage occured at
1200 GMT May 27. -

-tablizing.

b. The Subsynoptlc-scale Environment
of MCS..

~ In order to understand the subsynop-
tic-scale  environment -of the MCS, we

select a box (560 km x 400km, shown in

Fig. 3) which is located over the position
of the mature stage to compute the
average of the meteorological variables
inside the box. Figure 4 shows the time-
height section for a.number of variables.

. The d'ivergence and omega field analyses

(Fig. 4a, 4b) of the pre-convective environ-
ment (we define . 0000 GMT May 27 as
the pre-convective time) are characterized
by weak convergence and vertical motion
in lower atmosphere and stronger diver-
gence and downward motion above the
mid-level.

After 12 hours, the convergence in-
creases both at lower levels and especially
at. mid-levels and the maximuwm vertical’
motion moves from low levels to mid-
levels, The development at mid-level
maybe associate with the effects of latent
heat release. Comparing Fig.-4a with Fig.
4c¢, the increase of lower level convergence
maybe associates with the front., The
positive vorticity always exists in thg
lower level buf negative vorticity occures
at middle and higher levels (Fig. 4b).

" Low level thermal advection| evidently

“increased two times largé and the upper
level was still cold advection (Fig. 4e).

They show that the atmosphere is dis-
It is more- evident that the
stability decreased (Fig. 4f) and convec-
tive 1nstab111ty increased dunng the 12h
period... - The analysis of equlvalent
potential temperature (f¢) indicates that

the development of MCS was associated

virith the increase of maximum horizqntal
gradient. ~The increase of lower level
gradient’ (Fig. 4g) maybe resulted - from
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-Figure 1. Satellite picture for 1200 GMT 27 A

MAY, 1981 I, 1I, Il represent meso-
scale convective systems, respectively.
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Figure 2. A series of Satellite picture from 1200
GMT 26 May to 1600 GMT 27 May
1981. .
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Figure 3. The area of -32°C cloud top tempera-
ture of MCS is indicated by dashed
- line for 0000 GMT 27 May and dashed-
doted line for 1200 GMT 27 May 1981,
The rectangular area is selected for

compute mean value,
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the lower level convergence and the frontal
forcing. The analysis of vorticity advec-
tion (Fig. 4h) indicates that no positive
vorticity moved into the region of the
MCS. '

The selected sounding located in the
region of mature MCS shows that the pre-
convective environment of the MCS (0000
GMT 27 May, 1981) was conditionally
unstable. The lower level temperature
increases 5°C from pre-convective stage
to mature stage (Fig 5a). The increase-
ment causes the atmosphere more un-
stable. The vertical equivalent potential
temperature also change with time. It
indicates that the high equivalent potential
temperature air moved into the MCS
region during the evolution of MCS (Fig
"5b). -

_ From the previous analysis, the

environment of MCS and the evolution
of MCS in this case are similiar to those of
a tipical MCC (Maddox 1983).

3. The Mesoscale Model and Experiment
.Design

a. The Mesoscale Model

The mesoscale model used in this
study is an improved version of the Pen-
nsyvania state University/National Center
for Atmospheric Research (PSU/NCAR)
model described by Anthes and Warner
(1978). The vertical coordinate is o= P-
Pt/Ps-Pt where p is pressure, ps is surface
pressure, and pt is the constant pressure
at the top of the model (100mb). The
number of levels is 16 (0.0, 0.1, 0.2, 0.3,
0.4, 0.5, 0.6, 0.7, 0.78, 0.84, 0.86, 0.93,
0.96, 098, 0.99, 1.0). There are 15 layers
of unequal thickness at which the tem-
perature, moisture and wind variables are
defined. The computational domain con-
‘tains an array of 46 x 61 grid points with

80 km grid distance and 150 sec time
step.

The planctary boundary layer (PBL)
process in the model is described by a
reyised version of Blackadar’s PBL model
(Blackadar, 1976, 1979; Zhang and
Anthes, 1982) to forecast the vertical dis-
tribution of horizontal wind (u and v),
potential temperature, mixing ratio and
cloud water. The Blackadar’s PBL model
divides the atmospheric stratification into
four categories based on a bulk Richard-
son number. The first three cases (stable,
mechanically  driven turbulence  and
forced convection) are in the Nocturnal
Regime, which is usually stable or at most
marginally unstable, The other case is the
Free-Convection Regime. When there is
strong heating from below, large surface
heat fluxes and a superadiabatic layer
occur in the lower troposphere. As
buoyant plumes of heated air rise under
such unstable conditions, the mixings of
heat, momentum, and moisture take place
at, each level. The vertical mixing is not
determined by local gradinets, but by the
thermal structure of the whole mixed
layer. In the Blackadar’s PBL model, the
vertical mixing is visualized as taking place
between the lowest layer and each layer in
the mixed layer instead of between
adjacent layers as in K-theory.

The hydrological cycle includes pa-
rameterization of stratiform precipitation
and cumulus convection. For the non-
convective parameterization, the excess
condensation over saturation is removed
as precipitation and latent heat is added
to the thermodynamic .equation. No
evaporation in unsaturated layer is
allowed. The cumulus parameterization
follows schemes developed by Kuo (1974)
and Anthes (1977). In this scheme, the
total convective heating is proportional

—7~



to the moisture convergence in a column
while the distribution of convective heat-
ing in the column is computed from an
estimated convective cloud base and top
and an assumed functional form. The
vertical heating function is based on the
heat and moisture budgets for midlatitude
convection calculated by Kuo and Anthes
(1984),

Short-wave and long-wave radiations
are considered in the surface energy
budget. These radiative fluxes depend
upon the model simulated cloud cover in a
parameterization developed by Benjamin
and. Carlson (1986). The model topo-
graphy (Fig. 6) is obtained by analyzing
the NCAR 1.0° latitude and longitude
terrain data by using the Cressman (1959)
objective analysis  scheme with a 1.5°
radius of influence.

The initial conditions are obtained by
objectively analyzing the - rawinsonde
observations with successive correction
(Cressman, 1959; Benjamin and Seaman,
1985}, using NMC global data as the first
guess. For lateral boundaries, the Sponge
Lateral Boundary Condition (Perkey
and Kreitzbeg, 1976) is adopted. The

(Errico, 1986) is used to adjust the wind
field and mass field into balance and to
remove the inertia-gravity wave oscilia-
tion. In this procedure only the first
three vertical modes are modified.

b. Experiment Design

In the Control Experiment, we con-
sider all the physical parameterizations
discussed in the previous subsection. In
the subsequent simulations, the model is
gradually degraded for the purpose of
isolating important factors contributing to
the evolution of the MCS. A sﬁmmary of
all the experiments is given in Table 1.

Experiment 2, the No Latent Heat
Experiment, is the same as the Control,
except that the latent heat of condensa-
tion is set to zero. The water vapor is
treated as a passive scalar. Consequently,
the latent heat release associated with
precipitation has no dynamic feedback to
the system. It should be noted that
the latent heat flux from the ground is

not influenced by this simplification.

Experiment 3, the No Latent Heat
and No surface Energy Fluxes Experi-
ment, is the same as Experiment 2, except

vertical mode initialization procedure  that the surface fluxes of heat and mois-
Table 1. Summary of Numberical Experiments
Exp. No. Surface  Latent Heat Moisture . Surface Radiation  Remarks
Fluxes Release Effects  Friction Effect
1 YES YES YES YES YES Control Experiment
2 YES NO YES' YES YES  No Latent Heat
’ Release
3 NO NO YES YES YES No Latent Heat
: Release, No Flux
4 NO YES YES YES YES No Surface Flux
NO NO NO NO YES No Friction
YES YES YES NO No Cloud Radiation

6 YES

8-



Figure 5a. The sounding distribution chart, thick
line indicated 0000 GMT 27 May, thin
line indicate 1200GMT 27 May, 1981.
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Figure 5b.The time series of vertical quivalent
potential temperature at station 59431
where MCS was located.
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ture are turned off. However, the surface
momentum flux is retained. A comparison
between Experiment 2 and Experiment 3
will reveal the effects of pure surface sen-
sible and latent heat fluxes on the pre-
convective environment and the evolution
of MCS.

Experiment 4, the No Surface Energy
Fluxes Experiment, is identical to the
Control, except that the surface fluxes of
heat and moisture are turned off. How-
ever, the surface momentum flux is re-
tained. A comparison between the Con-
irol and the No Surface Energy Fluxes
Experiment will reveal the effects of sur-
face sensible and latent heat fluxes on the
pre-convective environment and the evolu-
tion of the MCS.

IN experiment 5 we further remove
the surfacé momentum fluxes from Ex-
periment 4. With no moisture and no
boundary layer physics, the model be-
comes a quasiadiabatic, inviscid model.
The remainder diabatic processes are the
horizontal diffusion which is needed for
computational stability and the weak
atmospheric long-wave radiation cooling.

Experiment 6, No Cloud Radiation
Experiment, is the same as the Control
Case, except that radiation by cloud
effect is set to zero. A comparison
between the Control and No Cloud Radia-
tion Experiment will reveal the effect of
radiation pn the development of the MCS.

All the model simulations begin at
1200 GMT 26 May 1981, when MCS was
not initiated.

4. The Prediction of the Pre-convective -

Environment and the Evolution of
MCS

4.1 Comparison of Control Experiment
with Observation -

.4. Precipitation Forecast

Figure 7 shows the 24h forecast of
hourly precipitation for the Control ex-
periment. Two heavy. precipitation areas
are predicted by the model and their loca-
tions are almost perfectly corresponding
with the satellite image. The predicted six
hour accumulated precipiation over one
day period is shown in Fig: 10. The six
hour accumulated rainfall of the first two
figures (Fig 8a, 8b) shows that the rainfall
was associated with the Mei-Yu front.
The precipitation area occuring in Canton
(Fig. 8c) was the region of the MCS
except the previous front rain during the-
18-24h forecast. The location and pattern
of the predicted precipitation were similar
to the observation, but the predicted rain-
fall amount was much less than the
observed one. This is a cumulus parme-
terization problem which occured in the
various weather systems and in the differ-
ent models. Strickly speaking, the fore-
cast precipitation of the pre-convective
environment with the Mei-Yu front was
good but the forecast rainfalt of the MCS
was - underestimated.  Those problems
await further numerical studies using a
finer grid resolution with an improved
convective parmeterization.

b. The Kinematic Field

The predicted stream line ficld (Fig.
9) of the pre-convective environment (12h
forecast valid 0000 GMT May 27) were
nearly identical to the observation. The
location of the shear line associated with
the front and the flow pattern in the
development region (100-110 E, 20-30 N)
of the MCS were also very similar to the
observed distribution. The location of the
axis of maximum predicted postitive vor-
ticity was near observated one in the pre-
convective stage. It seems that mesoscale

10—
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Figure 7. Model-predicted hourly precipitation for the Contral Experiment, valid time
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Figure 9. The distribution of observed stream line are shown in (a), (b) (¢) 4t pre-convective environment of
MCS, but (d), (&), {f) indicate forecast.
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Figure 10. The vertical crossection of observed and predicted vorticity, divergence and vertical motion
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pre-convective “stage of MCS, (2) observation, (b) forecast, contour interval of 3 °k.
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model have an ability to predict the Mei--
Yu front and the pre-convective environ-
ment.  The distribution of predicted
divergent field is also accurately simulated
(not shown). Cross sections of vorticity,
divergence and vertical motion again show
that the pattern and magnitude are similar
to the field of observation (Fig. 10}

¢. The Thermodynamic Field and
Stability
Fig. 11 shows a cross section of the
predicted and observed equivalent

potential temperature in pre-convective
stage of MCS. It is evident that the model
has predicted the same potential instability
as observation. The predicted sounding of
temperature and-dew point also indicated
that the model forecast was warmer and
more moisture than observation below the
500mb level in the pre-convective environ-
ment (not shown). It mean the -model
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Figure 13. The simulated time-height section of
the thermal advection,contour in-
terval of 20 x 107 °k/s.
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‘had the ability to predict the unstable pre-

convective environment.

d. The Evolution of the Subsynoptic
Environment of MCS

We had taken about the environment
of the MCS from the observed data, now
we use model to simulated the same
fieled and same box to compare the
environment of the evolution of MCS.
Figure 12 shows the simulated divergence
and omega fields. It is evident that the
model has simulated the increasing
tendency of the divergence and omega
fields from the pre-convective stage to the
mature MCS stage, but the forecasted
values were  greater than those
observed. The frontal deformation
forcing term indicated that the strong
forcing moving into the region of MCS
with the maximum occuring at the same
time in the mature stage of MCS. Lower-

LAC-STIBITY CHANGE AVERAGE

o3k H L
0,408,

0.473 »0 H
H
27

17
0.538
0.602

H
7 5

0.732]

0.796f

0.86
0.925
- H

, 990!
° a [} 1z

TiME

PEREBD

Figure 14. The simulated time-height section of
the local change of convective in-
stability, contour interval of 500 x.
107k/s. '
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Figure 15. Model-predicted hourly precipitation of various physical experiments about the pre-con-
vective stage of MCS ((al),(b1),(c1),(d1), (el), (f1)} and mature stage of MCS ((a2), (b2),
(c2), (d2), (€2), (£2)). Units are the same as in Fig. 7. (al) Controal Experiment, (bl)_
Experiment 2, (C1) Experiment 3, (d1) Experiment 5, (el1) Experiment 6, (f1) Experiment
4 (a2) same as (al), (b2) same as (b1), etc.
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level thermal advection increased after
the pre-convective environment (Fig. 13),
and moist stability and local change of
convective instability% (86¢e/ao) (Fig. 14)
also show the model predicted an increase
similar- to the observation from the pre-
convective environment into the mature
stage of the MCS. From the previous
analysis, we see the 'model predicted the
evolution of the MCS similar to the
observation, but the forecast rainfall
amount was less than the observation.
There may be two reason for this, one is
the previously mentioned cumulus
parameterization problem, the other is the
precipitation associated with MCS was not
completely handled by the model, such as
downdraft effect in cloud model, these
await future study. '

4.2 The Effects of Various Physical

Mechanisms on the Evolution of MCS
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The previous section has dealt with
how well the Control model simulated the
observed results. Now we want to use
different physical experiments to isolate
the effects of the various physical me-
chanisms for the environment and the
evolution of MCS. Figure 15 shows the
hourly . rainfall of various physical ex-
periments about the time of the pre-con-
vective and the mature stage of MCS.
During the pre-convective stage, the
differences between Control and other ex-
periments are quite small but the differ-
ences are large at the time of the mature
stage of MCS. Figure 15 also demonstrates.
that the no latent heat release experiment
or no surface energy fluxes experiment
can not simulate the rainfal associated
with the MCS, but the no cloud radiation
experiment affect only the location and
infensity of rainfall pattern. Without
latent heat release, the lower level con-
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Figure 16. The difference between Control and Experiment 2 in divergence and omega field, (a)
“divergence, contour interval of 50 x 107 s, (b) omega field, contour interval of 100x

10 mb/s.
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vergence and upward' motion decrease i
magniture (Fig. 16). This result is similar
to the characteristics of MCC simulated
by Perkey and Maddox (1985). Without
surface fluxes, the lower level covergence
and middle-level upward motion decrease
in magnitude (Fig. 17). These results
surpports a contention that latent heat

o.cs1 relea§é is a major energy source for the
.72t development of the MCS. Figure 18
0,789 ‘shows the difference of the local change
6. 8%k of convective instability between the Con-
0,823}~ SN - trol and Experiment 4. Without surface
0. 30l s s -;‘-- =ATSLgy energy fluxes or friction, there is a large

T e PERTED decrease in low-level equivalent potential

Figure 18.

The difference betwcen Control aﬁd'
Experiment 2 in local change of con-

vective instability, contour interval *

of 1 x 10k mb™t g%,

A > BRI 2 ERRA R

temperature, warm advection, moist
instability, and convective instability in
the region of the MCS development. Sur-
face energy fluxes and friction seem to
play a very significant role in producing
the heat and moisture structure that is

R ZER S MERBI0EEE D favorable for the generation of MCSs.



5. Summary and Conclusion

A Mesoscale Convective System (MCS)

along the Mei-Yu front occured in south- .

ern China has been analyzed and simulated
in pre-convective environment and the
evolution of MCS. There are some results
in the following:

I. The formation and development of
this mesoscale' convective system are
associated with the Mei-Yu front forcing,

2. The increasment of moist unstability
or. convective instability are favorable
conditions for the development of the
MCS. These distablization are resulted
from the southwest high equivalent
potential temperature airflow.

3. The pre-convective environment
and the evoution of the MCS can be
reasonably predicted by the mesoscale
model.

4. This environment and the evolution
of MCS along the Mei-Yu front are 31m11ar
to those of MCC in U.S..

5. The latent heat release and surface

flux are very important in the develop-
ment of MCS.
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The Relationship between Equivalent Blackbody

Temperature of Cloud Tops and Tropical Cyclone Intensity
Cheng-Shang Lee Feng-Er Wu

ABSTRACT

The relationship between the equivalent blackbody temperature of
cloud tops and tropical cyclone intensity in the western North Pacific
is analyzed. Data used include 356 observations of tropical cyclone
which occurred during 1985-1986. The satellite infrared measurement
were made by Geostationary Meteorology Satellite, JMA. The intensities

" and positions of tropical cyclone were based on the best track data of
Annual Tropical Cyclone Report (JTWC). .

Results indicate that the mean cloud top temperatures are lower
for stronger systems than for weaker systems inside 6° radius. Seventy
percent of the cases also show that minimum cloud top temperature
leads the maximum intensity of the cyclone. Although there are certain
relationships’ between the cyclone intensity and cloud top temperature,
.the linear correlation coefficient between these two is not high. This
implies a large variation among individual cases.
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Fig. 6. GMS-3 VIS5 imagery at 2106007 August 1986
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Table 3. Eye-Fixes for WAYNE by the
radar at Swatow

BUREE(Z) | oo o & | #ET (B @

A E B
A | B |85 N RRE | (B) ((KTS)
8 (20|15[00]|21.4] 114.8| 60 | 10
8 |20]16|00|21.5| 1149 | 70 | 8
81200117 00| 21.6| 115.0| 50 | 8
8 | 201800 21.7| 115.2| 50 | 11
8 |20(19|00|21.8 | 115.4| 50 | 14
8 |20]20)0021.9| 115.5| 50 | 8
8 |20121|00!21.9| 115.6 | 50 | 8
8 |20|22]00| 2.0 115.8] 5 | 8
8 |21|00|00|22.1| 116.1| 60 | 17
8 |21|01|00|22.2| 116.3| 70 | 11
8 |21|03|00|22.4)| 116.7| 60 | 8
8 (21105100227 117.2| €0 | 18
8 21 |06|00 228 117.4| 60 | 16
8 |21]08|00|22.9 117.8] 60 | 16
8 |21(09]00|23.0] 117.9| 60 14
8 |21,13}00|23.3| 1185| %0 | 8
'8 | 21|15|00 23.5| 118.7| 60 | 8
8 (21|16(00)|23.7! 119.0 | 60 | 14
8 (21|17 |00|23.7| 119.2| 70 | 11
8 12111800 |23.7| 119.5| 80 | 11
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Fig. 16. GMS-3 IR imagery at 160000Z August 1986
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Fig. 17. (a) 10-days mean sea surface temperature chart
during the period grom 11 to 20 August 1985
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Fig. 17. {b} 10-day mean sea surface temperature chart duing
the period from 21 to 31 August 1986
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Fig. 17. (¢ 10-days mean sea tempei’ature chart during
the period from 1 to 10 September 1986
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Fig. 19. 500 mb chart at 191200Z August 1986
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- Fig. 20. 500 mb chart at 211200Z August 1986.
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Fig. 21. _Time variations of moving speed for typhoon WAYNE
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Fig. 22. 10-day mean sea surface temperature anomaly chart during the
period from 21 to 31 August 1986 ‘
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Fig. 23. The variation of the lowest pressure and maximum wind velocity of

' ~typhoon WAYNE (Solid lines represent typhoon stage, broken line
denote tropical depression stage)
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Fig. 24. 500 mb chart at 231200Z August 1986
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Fig. 25. A diagram showing Fujiwhara

effect between tropical depression

(WAYNE) and VERA (number denoted date, solid and broken lines
represented typhoon stage and tropical depression, respectively)
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Fig. 28. Variations of pressure and wind at Taitung, Tawu, Hsinkang, and Hengchun
during WAYNE passage on 24 August 1986
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word WERRREE 6740) FEHLEE

Tablel 4. Eye-Fixes for WAYNE by the

. radar at Kaohsiung

BlHEER(Z) o B EG B B
, FA E B
AR | 8| % N EZRE | (B (KTS)
8 |21]03]00]22.4] 116.4 |fDar
04|00 |22.6. 116.6 | 50 | 13
05 00| 22.6| 116.8| 70 | 12
06| 001227 117.0| 70 | 12
07 |00 | 22.7 | 117.2| 70 | 12
08 |00!22.8| 117.5| 60 | 13
09|00 |22.9] 1176 60 | 12
1000 |22.9] 117.8 | 80 | 12
11|00 (23.1 118.0| 70 | 12
1200|231 118.2| 70 | 10
13|00 |23.2| 118.41 60 | 12
147001233 118.5| 60 | 10
15|00 |23.4, 118.7| 70 | '8
16| 00| 23.5( 118.9} 60 11
17 o0 | 23.5] 119.0] 50 | 11
18 (00 | 23.6 ! ,119.2 | 70 9
19| 00|23.6| 119.4] 70 | 14
20 100 | 23.7 | 119.6 | 40 | 12
20 | 30{23.8| 119.7 | — | —
21|00 |23.8! 119.81 80 | 12
2130|238 119.9| — | —
22 | 00 §23.9] 120.0( 80 | 13
922 |30123.9| 1202| — | —
23|00 |23.9| 120.3] 90 | 12
23130(23.9 | 120.4| — | -
8 |22/00{00|24.0| 120.5] 60 | 12~
00 | 30]24.0] 1206 — | —
01|00 |24.11 1207 66 | 17
8 2819 ]00(20.2) 120.1| — | —
207100207 1210 — | —
211001]20.9| 121,00 — | —
23| 00|20.6] 1209 — i —
glagiotlon|2.4| 11,1 — | —
01 |30{20.5| 121.0| =, —
0300|204 1220 — | —
0330|205 1210} — | —
04100 |20.51] 121.0| 60 | ©
04 | 30205 121.0{ 00 0
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30,

01

02
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20.9
20.9
20.9
21.0
21.0
21.0
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121.4
121.4
121.4
121.4
121.4
121.3
121.2
121.3
121.3
121.4
121.4
121.4
121.4
121.4
121.4
121.4
121.3
121.5

121.6
121.6

121.6
121.5
121.5

121.6
121.6
121.7

121.8
121.9

122.0
122.0
122.0

122.0
122.0
121.9

121.9
121.9
121.9

122.1
122.1

121.9
121.8
121.7

120.1

20

00

00

310

90

90

360

00

210

90

360
270

L]

60

00

00
00

-

I

250

00

|

1128 loo ol |l io

il

—b5—



#Ela) BRMARER (17918) FighLBHEE  HHb) BRRAETHE (1927 Badb LBk
Table 5 {a) "Eye-Fixes for WAYNE by  Table 5 () Eye-Fixes for WAYNE by
the radar at Isigaki Jima the radar at-Ma_yako JimA

BRRER(Z) (0 i B BT R B BRER(Z) oL iz B #T B 5
: He R E J| E B
H BB 5 :IhﬁiN[ HLE | (B).(KTS) A | #F | & H&N| ®RE | (B) (KTS)

8 |22]|09]00|2a8] 1223 — 22|16} 00| 24.9 | 124.2 | IND

1000|249 | 1227 |NL ] — 2217 (00 | 25.1 | 124.4| 50| 11
11|00 |24.9 | 123.1| 807 22 2218 (00| 25.1] 124.6| | 11
12 |00 | 25.0 | 123.0| 80| 17 22| 21| 00| 24.7 | 124.6 | 250
13|00 |25.0 | 123.3| 90 11

22,2200 ,24.8] 124.6, 360
14 100)25.0{ 123.6 80| 10

22 (23| 00|24.9| 124.7] 70
15 [ 00 | 24.9| 123.8 1 100 | 11 23100100 |24.4| 124.8] —| —
16 | 00 [ 25.0 | 124.0| 90| 14 23 01|00 245 124.7| —| —
17002511 124.1| 80 23|02 00| 24.5| 124.8] 90
18 (00| 25.1| 124.2| 70 23103|00|24.4| 1246 001 0
19100 |25.1| 1244 70 23| 04| 00| 24.3] 125.1| 120| 11
20| 00125,0| 124.4 120 23|05 (00| 24.4| 125.2 (. 60| 20
21|00 | 24.8 | 124.5| 140

A
8
8
8
8
8
8
8
8
8
8
8
8
8 (23|06 00|24.5! 126.3| 70| 6
22 (00 | 24.7 | 124.5| 180 8
' 8
8
8
8
8
8
8
8
8
8
8
8
8

(55 05; B e -]

0o =1 WM O W W

23(07|00124.4| 125.21 00| ©

23|00 24.6| 1245 160 23|10|00{24.4| 125.3] 60| 5
8 [23)00|00|24.3| 124.8| 150 10 23 11|00 | 24.4 | 124.9| 270! 16
03]00|24.4| 124.8] —| — 23112 |00 | 24.2 | 124.8| 250 | 19
04 100 | 24,5/ 124.8| 360 | 8 23(13]00|24.5] 124.5| 240 19
05/00| 24,3 124.9] 130 | 11 23 /14|00 24.2| 124.5] 10| 5
06 |00 |24.3( 125.0| 90| 5 23(15]00|24.1) 123.7| - | —
07 |00 | 24.4| 125.0| 100 4 23/16(00|23.8| 123.9| 240 | 11
10 {00 |24.6| 125.1| 190| 5 23 (17 |00 | 28.8} 123.9 —| —
11|00 |24.4] 125.2 | 140! 4 23{118'00(23.7) 123.6] —} —
12|00 | 24.4 | 125.0| 190 | 6 2311900 | 23.6 | 123.6| 190 5

4 232000 23.6| 123.5| 240 27
2321 (00|23.3] 123.2| 230| 11
23|22 |00 |23.8( 123.1] 240 | 11

1300 | 24.5| 125.0 | 190
17|00 | 23.7 | 123.9f —| —
18700123.5 123.7] 230| 4
19|00 §23.4| 123.6 220 | 13
20100 |23.4| 123.4! 23| 1

1 W o AMTERRDRENNZEFRBRE 27°C #H
21 00123.4| 123.2| 250 | 9 BA05Z » FEE AR 2 B RSEN T K Bl %
|22 00|23.1| 123.4| 20| 7 24°C o pE MR ETHERZE R B R TAR » A

23(00|23.0| 123.4| 190 | 6 HINTIE s EERHAERSRMER  BRETZ
8 |24)|00(00|23.2: 123.3| 150| 4 MRBBEEDMEFEL 9.8°C LhHERNS
‘01|00 (23.0 123.2| 240| 5

BAERTE o
0200|227 122.6| 250 | 15 .
0400|2311 123.2] 10| 3 o~ BERERRARERRZKR

los|00|23.0| 12321 190| 8
06 | 00]23.1| 122.7 290 22
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#A () BREBRAJLE (46699) FEFLEME
Table 6 {a) Eye-fixes for WAYNE by

the radar at Hwalien

AR (Z)

oL i B AR
5

A | B | E|4 {#&N ®&E jJEE) %{TS)
8|2¢|00|00|23.8| 1223 —| —
8|24 (00|30 |23.4| 123.1| —| —
01]00|23.0| 123.0| —| —
02(00(23.0| 1227 — | —
02 30]23.2| 1227 — | —
03|00{23.1| 122.8| — | —
03 (301{23.2| 1228 —| —
0400 |23.0| 122.6] — | —
04 (30 ]22.9| 1226 —| —
05/00]22.9| 1224 — | —
05|30 ;22.8| 122.3| — | —
06|00 22.8| 122.1) —| —
07|00 |22.7| 1221 —| —
07|30 |22.6| 121.9| —| —
08100|22.4| 121.8] —| —
08|30|22.3] 121.8) —| —
0900 |22.2] 121.8] —| —
8200500209 1211 |FN7
06 | 00]20.9 121.3| 80| 28
07 |00 |21.11 121.6| 50 19
07 | 30 | 21.2 | 121.7| 40| 10
08 |00|21.2] 121.8| 80| 4
090|00|21.3] 121.8] 70| 4
09|30|21.3] 12,9 70| 3
1000(21.3] 122,07 70| 9
1{00[20.9| 121.3| —| —
1130|209 12212 — | —
1200|209 121.3] —| —
1230 }20.9| 121.3| —| —
13/00)21.0| 121.3| 20| 3
14|00 [21.0| 121.2| 280| 2
1430208 1212 —| —
15|00 | 20,9 121.4] 120| 13
16 |00 | 21.0 | 121.3} 320 | 7
1700211 121.4| 30| 8
18|00 {214 1215 20| 2
19|00{21.6| 121.5| 350 | 13
20|00 |21,1| 121.4| 360| 3

8

29

30

21
22
22
23
00
00
01
01
02
02
03
03
04
04
05
05
06
06
07
07
08
08

09 |
| 09

10
10
11
12
12
13
13
14
14
15
15
16

-1 16.

17
17
18
18
19
19
20

00
00
30
00
00
30
00
30
00
30
00

30

00
30
00
30
00
30
00
30

00 -

30
00
30
00
30
00
00
30
00
30
00
30
00
30
00
30

00

30
00

-30

00
30
00

21.1
21.2
21.3
21.5
21.6
21.4
21.4
21.4
21.5
21.5
21.9
21.6
21.6
21.7
21.7
21.7
21.7
21.8
21.7
21.8
21.8
21.8
21.8
21.8
21.8
21.8
21.9
21.9
21.9
21.9
21.9
22.1
22.0
22.0
22.0
22.1

22.0

21.9
22.0
22.0
22.0
22.0
22.0
21.9

1214

121.5
121.7
121.7
121.9
121.8
122.0
121.9

121.9 |

121.9
122.0
122.0
122.1
122.1
122.3
122,2
122.2
122.2
122.2
122.3
122.3
122.5
122.3
122.3
122.4

122.4
122.4

122.5
122.5
122.5
122.4
122.3
122.4
122.6
122.6
122.5
122.6
122.6
122.7
122.6
122.7
122.7
122.7
122.7

320

- 290

30

50

120

90

80

50

310

110

- 340

150

140

30

180

| w |l ! 9l !l & ol el ol

et

17
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#c(a) BBEAIEIE46600) TRt LstrE(w) 9] 010000

Table 6 (a) Eye-fixed for WAYNE by
the radar at Hwalien (Continue)

B (Z) | oo L B 5B B
A AR

A | B | B | % HotN| BEE | (8) [(KTS)
8302030 |21.9| 122.7| — | —
21100|21.9| 122.7| 160 3

2130219 122.8| —

22|00, 21,9 | 122.8, 110{ 3
22 30| 21.8 | 122.8| —| —
2300|219 | 122.9| 10] 7
23|30 21.9| 1229 —| —
8(31(00]00|21.9] 122.9| 10| 7. -
0100|219 | 122.9| 100| 3 -
02100|21.8| 122.9| 160 | 1
03|00|21.8| 122.9| 210 2
04 |00}21.9| 123.0| 9| 4
05|00]21.9| 123.0| 30| 2
06 | 00| 21.8 | 123.0| 160 | 10
0700 21.8| 123.1| s0| 5
08100|21.8| 123.1| 160 | 4
09 | 00| 21.7 | 123.2| 160 | 13
10|00 (21,7 | 123.2] 160 | 7
1030 (21,6 123.2] 120| 2
11700:21.6| 123.3| 120| 6
12100(21.6| 123.3| 240 | 2
1300 |21.5( 123.2| 210| 3
14100 |21.5 | 123.2| 240 | 2
1500 | 21.5) 123.3) 90| 2
1530 21.5] 123.3| —!| —
16|00 | 21.5| 123.2| 220 3
17|00 | 21.5| 123.3| 70! 6
17|30 | 21.4 | 123.3| —| —
18|00 | 21,3} 123.1| 240 14
1830 | 21.3| 123.1| 190 | 14
19100 |21.3| 123.1| 190 | 6
19130§21.3] 123.1] —| —
20|00 |21.2| 123.1] 190| 2
20 (30 |21.1] 123.1| —| —
2100|21.1, 123.2| 150 | 8
21{30|21.1) 123.2 —! —
22|00 |21.1| 123.2| 170| 3
23|00 |21.0 | 123.2| 180] 7

21,0 123.2¢ 50 3

00 (30 |21.1| 1231 — | —
9101|01]00|21.1| 123.0 290 | 12
0130|2117 123.0] —| —
02|00|21.1| 122.8| 260 | 11
loz|30|21.1] 122.8] 60 16
03 |00!21.0} 122.9| 130 7
03 30! 21.0{ 122.8| 270 | 9
o4 | 00| 21,01 122.%| 260 | 11
04 |30 |21.0% 122.7] 220| 5
0500|209 122.6] 220| 5
05|30|20.7| 122.61 —| ~-
06 | 00 | 20.7 | 122.6 | 200 | 14
06 (30 |20.6| 122.6 | 190| 8
07 |00 20.6| 122.6 ! 180| 8
0730|2051 122.6| 170 6
0800|205 122.6| 130 4
0830|204 1225 190 6
09 | 00| 20,4 122.5] 210| 9
09 | 30[20.4| 122,5] 210| 3
9| 1{10/00|20.3| 122.5| 150| 2

T o 5 2 R B B 2 o B R » s Doz B
BUHAHRBESENTRREA

B RESRFEAZ BAKCEBEMS
#4H HURRAN, CLIPER, ARAKAWA,
CWB-80, PC & EBM % » hAthiE B R%E

BERESENMEEA SRS  SEERER

FiR R BT RS 24N TES » SR ERE
BT % L7 e g 1 A 24N R TR B £ 28 B A S R
LTI P A By » A AR B RRL &2
RBHB R EL CWB-801% 198.9 &
B4 AP.CH211.14A8B% > » 7§ HURRAN
R EBM 435 213.6 AER 214138 Y XK
+ &7 CLIPER 242,942 % ARAKAWA
207,348 (BFA ARAKAWA-1 5 227.9
AE) Btk » FEBEHREL o ATMMKEERE
W@z B RENS » M JTWC, RJITD %
CWB =1tk » FiLl CWB iy 23.5 RAREH
* W JTWC fy 27.4 AE%Z » 7 RITD #
33.3 AEEH » FORET o BERNE JTWC,
RJTD B CWB Z%# 24/ e iER
L EEATIE * CWB £ 199.5 A8 » - RJTD
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FoAb) HBERAGEE UI)EETLEMR
Table 6 (b} Eye-fixes for WAYNE by
the radar at Isigaki Jima

F (o) BEBMRGE (46780) kb LN %
Table 6 (¢] Eye-fixes for WAYNE by
the radar at Lutao

K9225.7 AEHxZ + T JTWC ) 229.1 AEFH
B (RFET) - RERRBHES-RELH
T BB B B T B 24N TR T S 7620 F1 18 Z T
21518Z %21 H18Z FM22 B 18 Z 2 (A B 2 B st Bl
FAR LA CWB, JTWC, RITC & BABJ &
PEEA R BRI, CWB &) 119.2 AER

B (Z) (0 7 B B B BARR (Z) | 2 B [E TR 8
HOEE B ' s . 5oAE &
Al e |® & HeN meE [ (KTS) A8 || 5 deN sge |8 (KTS)
8{30/09{00|21.9] 122.2| 50| 3 8130(09(00(22.1] 122.4] 360 6
. 83010700 21.9| 122.3| 80| 3 8(30(09|30|22.2| 122.4| 340% 6
8(30]11}00(21.9| 122.4| 60| 5 8301000 (22.3| 122.4| 340 6
830112100219 1225 90| 4 830 |11{00|22.8| 122.8] 10| 4
813 |13|00]21.9| 122.5| 90| 4 83013 |00 |22.0 122.6] 30| 3
8(30 14 00'21.0]| 122.5] 90| 2 813011450 ;22.0| 122.6 30| 3
8130)15|00|22,0| 122.5| 360 | 3 8230|1550 2.1 122.7] 360 | 2
8(30|16|00|22.0| 1225 40| 3 8130(16]50 22.1| 122.8, 90| 2
8130 {17|00|22.0| 122.6| 40| 3 81301850 |22.1| 122.7] 340 | 4
8(30|18|00(22.1; 1226 | 40| 2 81301950 |22.0-] 1228] —| —
8(30|19|00]|22.0( 122.6] 50| -2 8(31:04(50:21.8| 123.1| — | —
8(30|21j00{2.0| 1227 120| 3 813110650 21.7| 123.1| 130| 2
8 (30|22 00]|21.9| 122.7| 120| 3 8(31|07|50j21.7| 123.2| —| —
8130 |23|00/|21.9| 122.8| 110| 4 8(31|08|5021.7| 223.3] —| —
8i31jo2|00|21.0! 122.8] 00| O 813112 |50 |21.6|x123.3| 160 | 2
81381{03|00|21.9| 1228 00| © 8(31|13!50|21.6| 123.3] 170| 2
831 04|00|21.9) 122.9] 80| 4 8(31|14|50|21.5| 123.3| 180} 2
8(31|05|00]21.0| 122.9| 00! O 8(31115|50|21.5| 123.3| 180 2
8|31 06|00|21.9| 1229} 00| © 8(31|16|50|21.5| 123.3| 180! 2
8l31|o7|00|21.8] 123.0} 160 | 3 83117 |50 |21.5| 123.3| 180 1
8131108100 |21.7] 123.0} 140 | 4 8311850 |21.47 123.3| 200| 2
8131 09|00|21.7] 123.1| 130| 5 8131|1950 |21.4) 123.3| 200 | 2
8131|10/00(21.6]| 123.1| 150| 4 8131|2350 |21.3; 123.3| 190, 2
8131|11|00|21.6| 123.1| 150| 4 9|01|03|50|21.1| 123.0| 270! 2
8|31|12|00|21.6| 123.2| 150 | 2 9101|08|50/|20.8]| 122.7] — i —
83113002151 123.2} 00| @ 9101|10|50]20.5| 122.8| 200} 8
8131|14{00|21.5: 123.1| 00| © 9|0t |17|50|20.1| 122.6 | 240 | 4
8131|15|00{21.5] 123.1| 230 | 3 9|01|19|50|19.8| 122.3| — —
8431(17|00{21.4 123.1| 190 | 4
8(31|18/00|21.4 123.0| 200| 4 60.5ABRRERIEEMZEW JTWC i 274.1 4
8 (311900 |21.3; 123.0| 230 | 6 BER 2355.2ABERE B YSEABARRE
8|31(20|0021.2} 123.0| 200| 4 HEEREE=+—(2) r (b} o '

K RIHRE

Bh s BB B Ao BERG IR, + (PR R
% E A R TR » R B R R IR
* BB SR R 619594 (RBI8%
> TAEASR] CISRBISEAIIN o By B
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Fxld) HERRERE (98321) FEPLEAE

Table 6 (d) Eyve-fixes for WAYNE by
the radar at Baguio

BIRIRRG (Z) | o B B O TR OB

o B

B | B | B | & dHN SHEE | (B) (KTS)
9/02]09;00|19.3| 120.8| 50| 6
9(02|10]00}19.2] 120.7| 50| 5
9/02|11|00]19.1] 1206} 50| 10
9l02|12/00]|19.1} 1206 — 1| —
9lo0z|13{00|19.1] 120.6] —| —
9002113(30|19.1| 1206 —| —
9/02]14|00|19.1| 1206 — 1| —
olo02|14|30}19.2| 120.6| 360 | 4
9102 |15|00119.2| 1206 —| —
9102|161 00[19.3| 120.8} 50| 6
90217 00]19.4| 120.8| 40| 4
9|02]1730|19.4| 120.9| 50| -2
9loz|18|00|19.4| 120.8| —| --
9/02|18|30]19.4 1208 —| —
9 02|19|00]19.4| 120.7] 270| 5
9 o02|19|30|19.4| 120.6 | 290| 5
9002(20[00(19.5| 120.5 | 200| 10
90212030195 1205 —| —
glozl2tloo}19.5) 1205 —| —
902|210 30]|19.4| 120.4| 300! 10
9|03|07 |30 |18.7| 118.7| 270 | 2
9|03|09 00|18.6| 118.5| 270| 5
.9|03|12|00|18.4) 117.9| 240 | 6
9103|12|30|18.2]| 117.9| 240| 6
9031300 |18.3| 117.8| 240 | 5
9l03113{30|18.2] 117.8| 240 | 5
9:03,14|0018.2| 117.7{ 250| 5
9lo3i16|00|18.2| 117.5| 260 | 4
9|03 |20|00|18.5| 117.0| 270 | 9
9103|20}30]18.5| 116.8| 290 | 10

B~ R BHE S KRR BES SR
EHEMHEELHHER (BRI +2) 58
Wk :
CARGUHER
LIET-BBIA » ﬁmgﬁﬁux » HALRRI3A
P JABRT A P ZEPERS A 0 B4 A R
2A 0 EEM EhHREIEE LA -
2EBFEHA0N ¢ R EHE2LA 0 WHIERI4A

IR BT -

128151 3617 Ao TR 2267 1 © B4
945 [ » 7% HNER 380 1 + FEKRI6R » FHEEE 8 1
» BECRE 1R o

2285 9023 R » HehIEHhE% 3475 R0
{LER 3168 [+ i MIRE 248 1 E386F 125 19
R 5 BT 2 [ o

e T

B ERBZEAGHE (RER+) 118
BR34BT HRIEL 1154 58 AnARALAS
s FTE 2244 §8 0 WOE 4000 0 TR IREEE A
BIAH 6644 A W EEEAES 714 A
» TR A KB HHEEE 39 A » MEHER
398,920 Bt o '

PHLEIA BB LA o

SASHAEI0 A » Heb B LBREM29A + 8
BITLA  BREES 15 A BE3 A S BHRE
LA » BBEE5A s B MEH LA BH2A S
BEHREEM LA P BRAIBHE2A » BRHESG 1
A o AR RS ERETR 937 ARFIAR

Ao

o] B AR ¢ _
LEHRE nmﬁ%m%m:%%ﬁoo R R
BRI S » JLHIRIRE S 100 AR o
2350 | BARIRHSR 480 AR 0 R
PR h 5 AR o
3 BRERE ¢ SR E—A AR N TR
TR » SERIEBH K o
4. LR ¢ Eﬁﬁ%mnwﬂﬁ’wﬁﬁﬁm
/\R o
S.EHERR | WPCISRRET AR 200 AR
- IR IR AT SR E 500 ART IR » TR I
#iH 200 AR FU o |
6. EBRASITRER Y-~ DBRERE
@ B R REE
E RIS 23010 AL ¢ A AR 6876 f‘hﬁ * &R
R 4289 ZAtE » TEETER 2475 AE o+ EEERE 520 4
LE » BHIEE 831 ALH ¢ [BFTEKE 515,247 B

'lJ._to

Wﬁ%ﬁ#ﬁﬁf*ﬁv
(L6RB% © MEERR E BEEIE IR EE
FEyE—ERRMA E2 A - iSRS
B— WA AR O g R E
21AR » P ILSRE & W3 T rh
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Table 7 (a} The meterofogical elements summary of CWB stations stations during the period (21 to 23 August 1986) of WAYNE’s passage

Fhla) RE754 8 A21HE23A BB RAGEHMASERMIE

JISSHE (mb) B ORE OB ok B OE /s Bk BOE(m/s) | BROM/SNE Bk & kK E (o % % # E (mm)
W% |mom|RmA|R @B RS K E| KB RE(E 0| BE NS | (ARSEARS | LR AnsEn s | (PR nwsEa RS | B B AR SEIRS
= 995.1 ! 22.13.26 N 32.7 | 22.16.23 ; 997.3| 23.3| 100 N 23.4 | 22,16.22 | 22.08.00~23.04.00 | 75.2 | 22,13.00~22.14.00 | 39.2: | 22.13.00~22.13.10 | 459.3 | 21.23.00~23.04.00
& R 990.4.] 22.14.00 . NNE | 28.6 | 22.15.50 | 992.2 | 25.0 | 95| NNE |[17.6 | 22.15.52 | 22.15.17~22.19.53 | 50.5 | 22.19.13~22.20.13 | 8.0 §22.19.40~22.19.50 | 212.3 | 21.21.18~23.07.00
: R 994.5 | 22.14.50 | NNW | 35.2 | 22.15.50 | 905.2 | 19.6 ; 100 | NN'W | 18.8 | 22,15.36 | 22.14.35~ — 54.5 | 22.15.23~22.16.23 | 9.5 | 22.15.23~22.15.33 | 349.6 | 21,15.11~23
i3 T M 994.8 | 22.14.00 | NW | 31.4 22.19.16 | 1003.5 | 20.8 | 96 N 10.2 | 22.16.00 | 22.16.00~ - 42.8 | 22.16.00~22.17.00 | 9.2° 22.14.10~22.14.20 | 306.2 | 21.15.17~23.05.00
- a6 | 993.0 22.10.00 | NW | 24.022.15.15 | 996.6 | 26.0( 92| NW | 8.8 |22.15.10 — 27.0 | 22,18,20~22.19.20 | 16.0. | 22.18.40~22.18.50 | 151.0 | 21.13.28~23.05.00
B o 991.7 | 22.09.00 | NE | 18.1 22.09.40 992.1|24.8| 90| NE 8.7 | 22,10.00 - 23.5 | 22,12,00~22.13.00 | 5.0 {22.12.20~22.12.30 | 116.7-| 21,15.40~23.04.52
-3 i 972.4 | 22.08.54 | NE |35.8|22.08.54 | 972.4|25.8| 76 E 15.3 | 22.08.40 | 22.08.10~22,09.50 | 62.7 | 22.09.00~22.10.00 | 18.2.} 22.09.20~22.09.30 } 253.4 ) 21.14.52~22.22.10
FE Lz | 978.6 22.08.30 | NE | 45.922.08.32 | 979.7|23.7| 98| NNE | 32.0 | 22.08.43 | 22.06.30~22.19.00 | 62.0 |21.16.05~21.17.05 | 20.0 21.16.13~21.16.23 | 274.6 | 21.16.03~22.21.10
B R ® 875.5 | 22.09.15 S 54.0 | 22.09.50 | 884.1|20.9( 98 S 17.0 | 22.09.10 | 22.07.00~22,15.00 | 59.7 | 22.09.00~22.10.00 | 14.2 | 22.09.20~22.09.30 | 251.2 | 21.23.30~23,01.40
% i 951.3 | 22.03.30 WNW | 68.0 | 22.04.58 | 971.9 | 25.8 | 92 | WNW | 29.8 | 22.05.00 | 21.20.20~22,09.00 | 37.9 | 22.06,00~22.07.00 | 13.5 | 22.06.05~22.06.15 | 228.0 | 21.14.45~22,11.15
B % | 990.1 | 22.06.15 SSW | 42.7 {22.07.20 | 991.4|23.6| 99| SW |27.5|22.07.35 | 22.01.30~22.10.20 | 50.0 | 22.07.00~22.08.00 | 13.5 | 22.07.10~22.07.20 ; 213.0 21.08.05~22,18.10
M B ol | 750.0 _22.07;45 W | 26.322.09.07 754.0 | 12.4| 98; W |18.4]22.11,10 — 77.4 | 22,09.00~22.10,00 | 20.6 | 22,09.10~22.09.20 | 460.0 | 21.16.01~22,20.40
: _3 . W | 299.2 | 22.07.50 -'-._ — - - =i - S 21.7 | 21.22.50 | 21.20.00~23.05.00 | 18.5 22.11.00~22.12.00 6.0 |22,11.30~22.11.40 | 159.6 | 21.18.00~22,19.00
. M | 996.3122.04,00 | SSW | 27.9| 22.02.05 | 997.0 | 24.4 100 | SSW | 17.2 | 22.02.00 | 21.11.38~22.08.30 | 26.4 | 22.02.00~22.03.00 |- 10.2 | 22,02.10~22.02.20 | 94.2 | 21.15.25~22.12.30
W #e | 998.1122.03.06 | WNW.| 28,0 ( 22.06.26 | 1001.2 | 26.7 89 | WNW | 14.7 | 22.06.30 | 21.24.00~22.11.30 { .20.5 | 22.06.22~22.07.22"| 10.5 | 22.06.20~22,06.30 | 75.5 | 21.12.30~22.10.10
R OF B | 982.0) 22,0400 | WSW | 63,0 22.03.50 | 982.0%24.01 98 | WSW | 49.1 | 22.03.50 | 22.13.00~25.03.00 é8.2 22.03.50~22.04.50 | 10.7 | 22.04.07~22.04.17 | 138.0 | 21.14.35~22.10.25
RCE % 1 1000.7 | 22.02.59 | WSW | 15.6 | 22.08.04 | 1002.5 | 28.0 | 86 | WSW | 7.8 | 22.08.10 | 22.00.30~22,18.00 | 5.0 | 22.09.15~22.10.15| 3.0 | 22.09.50~22,10.00 [ 14.1 22.01.10~22.11.42
W B 996.7 | 22.16.05 | WSW | 40.2 | 22.17.05 | 997.3 | 25.7 | 87 | WSW | 30.5 22.16.48 | 20.11.40~23.05.20 | 2.4 22.09.08~22.09.32' 2 .4 | 22.09.08~22.09.18 2.1 | 22,09.08~22.09.18
| K B 996.0 22.14.30 3 18.4 | 22.04.24 | 997.827.3| 86| .S 7.8 | 22.04.50 — 19.2 | 22.04.40~22.05.40 | 6.6 | 22.05.10~22.05.20 | 100.8 | 21,20.35~23,13.30
B K 992.0 | 22.15.00 | W | 21.5;22.15.18 | 992.3, 341 3l W | 10.1 22.15.20 | 22,15.20~22,15.20 | 10.1 | 22.00.00~22.01.00 ; 7.0 | 22,00.20~22.00.30 | 28.8}21,21.50~22.09.00
. W | 987.6 22.11.40 SSW | 20.2 | 22.11.25] 989.3130.0| 60| SSW | 11.5 | 22,11.30 | 22,01.00~22.11.40 | 48.0 22.00.20~22,01.20 | . 15.0 | 22.,00.34~22.00.44 | 131.0-| 21.,23.00~22.07.00
1B | 990.7 21.12.45, NE 7.9 | 21.11.42 | 1001.0 | 31.8] 65| NE 3.8 | 21.11.50 - 20.5 | 22.00.25~22,01,25| 7.0 22._00.30~22.00.40 56.3 | 21.17.40~23,14.48
=i [l 993.1 1 22.12,00 | NW | 22,5 |22.16.10 | 995.3|25.3| 94 5 NW |15.322.16.15 | 22.16.10~22.16.32 | 28.3 | 22.16.39~22.17.39 | 9.6 | 22.14.46~22.14.56 | 144.4 21.19.15~23.05.00
CEE . ) 992,31 22.13.00 | W | 28.0 | 22.15.50 | 994.1}25.3 82| W |16.8]22.15.48 ! 22.15.38~23.01.40 | 46.4 | 22.04.45~22.05.45 | 11.8 | 21.20,55~21.21.056 | 181.2 | 21.19.34~23.02,30
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Table 7 (o) The meterological elements summary of CWB stations during the period (24 to 25 August 1986) of WAYNE's paésage

PN P

RIESRE (mb) B E Rk A E (m/s) & K A E(m/s) | BAOOm/s)LlE & P &  (mm) Mok 8 B (mm)

Wt B | EWA|A O RE pRS R B[ RE|RE| R 6| RE REa | RKsERRS | 00| AnszE e | I awaEr e n &) nwamE R S|
% W | 1002.3 | 25.01.38 | ENE |[17.3 | 25.02.18 | 1003.0 | 26.4 | 91| ENE |12.0 | 25.02.20 | 24.17.00~25.03.00 | — — — — — -

% - & | 997.6|24.16.10| NE |24.0|24.06.55 | 1000.1 | 25.8| 92| NE |16.6 | 24.06.55 | 23.21.57~24.16.53 | 13.0 | 24.10.10~24.20.10 | 8.3 |24.19.25~24.19.35 | 91.7 | 24.00.00~24.23.00 |
B ® | 910.3|24.15.00| S |26.9|24.21.00| 912.6 |21.2| 100 S | 9.3|24.22.17 — 29.0 |24.17.08~24.18.08 | 10.5 |24.17.58~24.18.08 | 105.8 ~25.00.10
¥ F W | 999.8 | 24.16.25-| NW | 16.0|24.18.38 | 1001.7 | 22.8 | 98 | NW | 7.0} 24.14.50 — 23.8 | 24.17.00~24.18.00 | 8.5 | 24,17.30~24.17.40 | 101.9'| 24.15.00~24.22.55
= | 1000.1 | 24.15.00 | NNE 19.0 | 24:14.22 [ 1000.5 [ 27.2 { 93| ENE | 8.7 | 24.21.50 — 4.0 | 24.16.20~24.17.20 | * 2.0 | 24.15.40~24.15.50 | 10.2 | 24.14.00~24,22.45
#F 4 | 997.1]25.03.00| NE |16.6|24.22.05 | 999.5|26.6| 83| NE | 9.324.,22.00 — — — — = 99.5 | 23.23.19~24,17.20
B |- 994,1|24.18.04| N | 15.6 (24,1630 995.4 27.5| 82| N | 5.6|24.16.20 — — — — — — — |
# . # | 994.3|24.17.37 | NNE | 34.4 | 24.17.54 | 994.4 | 26,8 | 89| NNE | 23.6 | 24.15.49 | 24.00.50~25.01.05 | 4.8 |24.11.40~24.12.40 | 1.6 |24.12.20~24.12.30 | '18.9 | 24,01.30~24.22.10 |
A ¥ | 886.6|24.18.00 | ESE | 11.1|24.01.00 | 889.8 | 25.3| 53| SE | 7.3|24.23.40 | 24.19.00~24.02.00 | — —_ — - SR |
W B | 996.6(24.19.15{ N [26.5|24.18.08 | 997.8 |26.6 | “83| N [13.0|24.2.00 | 24.16.20~25.01.20 | 1.6 | 24.14.00~24.15.00 | 0.9 | 24.15.30~24.15.40 | 3.9 | 24.14.00~24.18.55
% % | 994.4|24.10.00| N | 19.4|20.14.52 | 996.5 | 24.6 | 98| NNW | 11.3 | 24.15.10 | 24.12.40~24,16.20 | 5.8 | 24.14.00~24.15.00 | 2.8 | 24.14.50~24.15.00 | 24.3 | 24.07.20~24.18.10
MoE L 752.0 | 200727 — | — -1 —=| —| —~| NE | 42|240.020| =~ — 7.0 | 24.11.00~24,12.00 | 1.7 | 24.11,20~24.11.30 | ~ 43.2 | 24.05.20~24.20.11 |
ol | 300.2 | 24.18.00 | — - — — | —| —|'ENE !13.0|24.23.50 | 24.23.50~25.01.00 | 9.0 |24.14.00~24.15.00 | 2.0 | 24.14.10~24.14.20 | 34.3 | 24.15.00~25.05.00 |
= w | 9006 24.18.36| N |20.7 |20.17.161 995.3|24.8| 100| N |13.9]24.17.20 | 24.10.20~24.19.19 | 8.3 |24.15.00~24.16.00 | 2.6 | 24.15.50~24.16.00 | 22.0 | 24.09.02-24.18:10
#  # | 993.2 1 24.18.56 | NW | 21.6|24.16.53 | 995.1(25.3| 95| NW | 9.5 |24.15.50 - 5.0 | 24.15.20~24.16.20 | 1.2 | 24.15.25~24.15.35 | ~ 23.0 | 24.09.15~24.18.42 |
woE & ' C o >
48 % | 993.8 1 24.19.40 | WNW | 19.4 | 24.16.54 | 996.8 [ 24.0 | 100 | NE | 9.8 |24.22.10 - 59.5 | 24.17.20~24.18.20 | 11.0 | 24.17.50~24.18.00 | 136.5 | 24.09.48~25,04.55
W B | 092.0 | 24.18.36 | WSW | 24.2 | 24.16.28 | 993.1 | 23.1 | 100 | WSW | 19.0 | 24.15.10 | 24.13.10~24.22.30 | 32.8 |24.15.50~24.16.50 | 7.2 |24.16.12~24.16.22 | 77.6 24,07.45~25,03.57 |
% R | 995.0|24.18.45 | NNE |26.7 | 24.17:53 | 989.3 | 27.4 | 70| NNE | 14.0 | 24.18.10 | 24.17.20~24.19:40 | 81.9 | 24.16.00~24.17.00 | 7.6 |24.16.30~24.16.40 | 9.7 24.07.40~25.05.00 |
% % | 900.3|24.16.14 | NNE | 27.0 | 24.16.45 | 992.2127.8| 77! NNE | 11.3 | 24.17.05 | 24.16.48~24.17.05 | 17.5 | 24.14,10~24.15.10 | 4.5 | 24.14.40~24.14.50 |  79.1 | 24.03.20~24.21.20 |
5 % | 990.9|24.1453| N |28.0|26.14.57 | 991.7 | 26.4| 87| N | 19.5|24.15.00 | 24.13.50~24.17.20 | 23.8 | 24.10.55~24.11,55 | 4.9 | 24.11.45~24.11.55 | 65.8 | 24.11.00~25.05.00
& M | 997.6|24.13.08 | NNE |23.5 | 24.12.08 | 995.6 | 20.2 | 70 | NNE | 12.2 | 24.12.10 | 24.10.50~24.21.45 | 41.5 | 24.19.20~24.20.20 9.5 | 24.19,20~24.19.30 | '151,3 | 24.08.00~25.03.15 |
¢ - W |1000.1 | 24.15.18| NE | 11.8|24.15.00 | 1001.2 | 27.6 | 83| NE | 8.3 | 24.15.00 | 24.15.00~24,15.23 | — — - = ' — = N
# 10013 24.15.00 E |16.4|24:14.56 [ 1001.4  26.6 | 94| E | 9.624.15.08 — 8.5 |24.14.05~24.15.05 | 3.3 | 24.14.05~24.14.15 | 19.2 | 24.15.00~25.04.30 |
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Table 7 (¢) The meterological elements summary of CWB stations during the period (28 August to 3 September 1986) of WAYNE’S passage

RIERE (mb) WM R KA R E (m/s) B ok A OEm/o | BRGm/oME | Bk B % S # (mm) Mok & (mm)
B % o(mo@E | BEA|R A RE|BRA|R K| RE|RE| R B RE ARG ARSER RS | SR anszn ks | I8 awsza s |w BB smE e
£ & W |1001.8|02.16.38 | ENE |17.2 | 20.00.26 | 1005.7 | 25.7 | 98 | ENE | 10.6 | 30.00.27 | 30.00.00~30.01.00 | 4.5 |30.00.30~30.01.30 | 2.5 | 30.00.30~30.00.40 | 17.7 | 20.22.22~03.08.24
# & | 997.2(02.15.30| NE |24.1]20.13.55 | 1000.6 [29.6 | 79 | NE | 9.3 [20.13.58 - 2.6 | 20.17.45~29.18.45 | 2.0 |29.18.10~29.18.20 | 7.9 | 29.13.52~03.11,00
¥ fF | 910.2[02.16.45| S |19.9{02.23.42| 911.5|21.5| 84 | S |10.2]02.22.33 - 3.7 | 31.18.00~31,19.00 | 2.4 |31.18.33~31.18.43 | 7.4 29.15.27~
#OF @ | 099.8 02.16.30 | NE | 10.5 | 29.17.50 | 1003.9 | 25.1] 8 | NE | 6.0 |29.20.00 — 0.6 |31.16.35~31.16.40 | 0.6 | 31.16.35~31.16.40 | 2.7 | 29.15.30~01.14.40
= b | 999.802.17.00; ESE 15.2| 01.12.23 | 1002.6,.32.3 | 61 | ESE | 7.2 01.17.20 — 0.5 |31.16.20~31,16.47 | 0.5 | 31.16.37~31.16.47 | 0.5 | 31.16.29~31,19.05
$  4r | 998.5|02.16.00 | NNE | 6.8 | 31.21.18 | 1002.6 | 28.5 | 76 | NNW | 4.5 29.12.50 — — — O — -
B b | 997.9|02.16.00 | NNE | 7.9 |31.12.14 |1003.1|29.7 | 76 | N | 4.1]31.13.10 — 29.6 |02.18.10~02.19.10 | 10.0 | 02.18.48~02.18.58 | 54.5 29.17.00~02,20.07
% | 997.7 [02.15.51 | NNE | 14.2 | 29.14.49 |1002.0 | 30.9 | 76 | NNE |11.1|20.14.49 | 20.14.05~29.15.58 | 2.0° | 29.02.25~29.03.25 | 0.8 |20.02.35~29.02.45 | 2.0 | 29.02.25~29.03.10
A A B | 890.5|52.16.40 | SSW | 9.2(30.17.20 | 893.3 [21.7| 95 | SSW | 5.0 | 30.17.40 — 24.7 | 30.17.10~30.18.10 | 8.6 | 30.17.30~30.17.40 | 32.4 | 29.16.50~31.14.50
® W | 997.8|02.16.15| N |13.0|01.15.45 | 1000.4 |30.0| 80 | N | 7.5 01.15.30 — 0.2 |31.00.30~31.00.40 | 0.2 | 31.00.30~31.00.40 | 0.3 | 31.00.30~01.12.30
£ % | 997.8/02.16.00 | NNW | 11.5 | 31.14.55 | 997.4 [32.5| 73 | NW | 5.1 | 01.14.30 — 43.1 |20.15.18~30.16.18 | 10.7 | 30.15.30~30.15.40 | 64.7 | 29.15.30~02.22.40
B OB 757.0 l02.17.0.0 ENE 7.8 02.20.10 758.0 [ 15.2 | 96 E 3.8 {28.22.30 — 5.5 |[.30.14.45~30.15,45 & 3.5 |30.14.50~30.15.00 29.0 | 29.14.05~02,19.00
£ W | 305.5/03.06.00] — | — —1  —1| —=| — | ESE |16.7 | 02.24.00 | 02.23.00~03.10.00 | 2.0 | 30.11.00~30.12.00 | 0.2 | 30:11.00~30.11.10 | 6.0 | 28.11.00~01.07.00
% B | 998.0|02.15.47| N |12.2|01.15.14| 999.7 |29.4| 86 | N | 8.2 |01.14.10 - 5.3 |31.00.10~31.10.10 | 1.7 |01.00.12~01.00.32 | 19.6  26.17.08~01.22.30
B f | 998.4|02.16.00| NW |12.0 | 31.14.22 | 1002.0 |26.2 | 8 | NW |11.1]31.14.19 - 2.0 |31.12.50~31.13.50 | 8.5 |31.13.10~31.13.20 | 91.2 | 29.14.50~01.21.50
# % B | 998.302.16.30 | NNW | 17.2 | 01.14.05 | 1001.7 | 28.3 | 86 | NNW | 12.8 | 01.14.10 | 31.13.00~01.15.00 | — — - = 0.0 —
B % | 999.1(02.18.20| NE |18.0|03.04.40 | 999.9|27.6| 70 | NE |10.0 | 03.04.50 — 23.0 | 31.16.40~31.17.40 | 7.4 |29.16.13~29.16.23 | 72.2 | 20.12.45~02.14.45
M B | 997.5|01.16.20 | NNE | 36.0 | 01.07.12 | 999.5|25.3| 96 | NNE |26.2 | 30.13.20 | 30.09.30~03.01.20 | 11.5 |30.13.02~30.14.02 | 4.8 |30.09.05~30.09.15 | 147.2 | 28.17.45~03.07.43
% R |1000.5 | 02.03.05 | NNE | 13.3 | 02.12.01 | 1001.9 [ 28.7 | 79 | NNE | 7.8 | 02.14.50 — 9.8 |31.14.00~31.15.00 | 3.7 |01.13.27~01.13.37 | 47.1 28.18.43~03.11.00
& B 1 1000.4 | 01.15.35| NE |14.0|01.09.40 | 1003.2 | 29.2 | 72 | ENE | 6.5 |01.13.20 — 5.0 |29.19.10~29.20.10 | 2.0 !29.19.50~29.20.00 | 11.6 | 29.19.02~02.20.55
£ # | 1000.6 .31.15.45_ NNE | 13.4 | 01.08.55 1003.7527.0 91 NNE 8.6 | 01.09.00 w— 7.9 | 02.15.05~02.16.05 4.2 | 01.18.20~01.18.30 22.7 29.17.4S~03.19.00
% O |1001.4]02.15.00| NE [11.3]31.13.28 | 1002.9131.0| 75 | NE | 6.0 |31.12.00 — 11.0 | 03.18.40~03.19.40 | 2.0 |03.18.40~03.19.40 | 2.0 | 03.18.40~03.18.50
% W | 1000.5 | 02.15.56 | ESE | 9.5 | 02.15.30 1001.e|29.9 76 | ESE | 7.7/02.15.20 | 02.15.20~02.15.30 | 10.6 |31.18.23~31.19.23 | 6.0 |31.18.23~31.19.33 | 22.1 | 28.22.00~03.09.10
8 | 10014 02.17.00| SSE |18.002.19.23 | 1003.2 [25.6 | 92 | SSE | 10.8 |02.19.24 | 02.10.20~02.10.40 | 15.4 |29.15.55~29.16.55 | 7.8 | 02.10.20~02.10.30 | 34.1 | 29.15.50~03.00.40

— 73 —




N BERAREEERFH %
Table 8. -The best track positions of WAYNE

(3 | oL 2 B | DRE | BRRE I ® Bl
Aie  Sld s x m| @mb) | (m/s AR ey |
8 | 18 | 12 16.2 .| 116.2 995 18 330 14 s OE
8 | 18 | 18 16.7 | 115.7 985 20 330 16 ”
8 | 19 | 00 17.4 | 115.2 985 25 330 15 '
8 | 19 | 06 17.9 | 1147 %5 | -2 330 19 g
8 |19 | 12 18.6 | 113.9 980 | 33 320 15 ”
8 |19 | 18 19.1 | 113.3° 980 33 350 10 »
8 | 20 | o0 19.6 | 113.2 980 35 25 12 "
8 | 20 | 06 20.2 | 113.5 980 35 5| 2 p
8 | 20 | 12 21.1 | 114.2 975 35 50 | 19 p
8 | 2 | 18 217 | 115.1 975 35 55 19 p
8 | 22 ! o0 22.3 | 116.0 975 35 65 19 ”
8 | 21 | 06 22,7 | 117.0 965 38 70 22 v
8 | 21 | 12 23,1 | 118.2 965 38 65 19 w
8 | 21 18 23.6 119.2 955 38 70 23 o
8 | 22 | 00 24.0 | 120.5 955 38 80 23 "
8 | 22 | 06 2¢.2 | 121.9 975 33 55 26 ”
8 | 22 | 12 25.0 123.2 975 | 33 80 17 p
8 | 22 | 18 25.1 | 124.2 980 30 145 17 p
g8 | 23 | o0 244 | 124.8 980 30 75 10 p
8 | 23 | 06 24,5 | 125.3 980 30 235 10 ”
8 | 23 | 12 24,2 | 124.8 990 30 245 | - 23 "
8 | 23 | 18 23.6 | 123.6 990 33 215 10 "B
8 | 24 | 00 23.2 | 123.3 985 28 245 24 e
8 | 24 | 06 22,6 | 122.0 | . 985 28 245 19 ”
8 | 2¢ | 12 22,2 | 121.0 990 20 255 18 »
8 1 24 | 18 21.9 | 120.0 998 15 240 21 "
g ! 25 | 00 21.4 | 118.9 999 15 240 21 TD
g 1 25 | 06 20.8 | 117.9 998 15 240 17 P
8 1 25 | 12 20.3 | 117.0 995 15 210 17 #
g | 25 | 18 19.6 | 116.6 995 15 250 25 ,,
8 | 26 | 00 19.1 | 115.2 96 | 15 240 13 ”
8 | 26 | 06 18,7 | 114.6 | 990 15 190 8 ”
g | 26 | 12 18.4 | 114.5 996 15 110 16 »
g | 26 | 18 18.0 | 115.3 996 15 100 16 »
8 | 27| 00 17.9 | 116.2 997 15 75 14 »
8 | 27 | 06 18.1 | 116.9 997 15 100 14 P
g8 | 27 | 12 18.0 | 117.7 997 15 75 31 #

A ﬁ@ﬁé)ﬁﬁﬁ‘zﬁﬁﬁﬁﬁﬁ%(ﬁ)
Table 8. The best track positions of WAYNE (Continue)

B Mo 2 B RORE | SRR E )
= - AT H G
A B |(zyld #&|® & (mb) | (m/s) (km/hr)
8 | 27 | 18 18.7 | 119.3 997 15 75| 25 ”
8 | 28 | 00 19.3 120.6 995 18 30 12 B
'8 ] 28 | 06 19.8 | 120.9 | - 995 18 10 6 oo
8 | 28 | 12 20.0 121.0 995 18 360 8 p
8 | 28 | 18 20,4 | 121.0 995 18 360 5 ”
8 | 29 | 00 20.6 | 121.0 995 18 25 | 13 ”
8 | 20 | 06 21.2 | - 121.3 995 - 18 180 26 ”
8] 29 | 12 20.9 121.3 995 18 25 11 p
8 | 29 | 18 21.4 121.5 995 18 65 15
8 | 30 | 00 21.6 122.0 995 18 70 | 16 ”
81 3 ! 06 21.7 122.2 985 25 55 8 "
g\ 30 | 12 21.9 122.5 977 30 30 7 p
8 | 30 | 18 22,1 | 122.6 977 30 120 11 p
8 | 31 | 00 21.9 122.7 975 33 95 4 B
g | 31 | 06 21.9 122.9 965 38 125 10 p
8 | 31 i 12 21.6 || 123.3 965 38 210 7 w
8 | 31 | 18 21.3 123.1 965 38 210 9 ”
9 | 01 | 00 21.1 123.0 965 38 250 10 ”
g | 01 | 06 20.9 122.5 975 38 © 180 10 ”
9 | 01 | 12 20.4 | 122.5 975 38 205 9 ”
9 | o1 | 18 20.0 122.3 975 38 215 11 "
9 102 | 00 19.6 122.0 975 38 225 9 ”
9| 02 | 06 19.2 121.7 965 40 240 8 ”
9 | 02 | 12 19.0 121.3 965 40 255 10 ”
9| 02 | 18 18.9 120.7 970 35 260 13 ”
9 ) 03 | 00 18.8 120.0 972 33 230 10 "
9 | 03 | 06 18.5 | 119.6 972 | 33 270 | 18 "
9 | 03 | 12 18.5 118.5 973 33 275 -1 18 "
9| 03 | 18 18.6 117.5 973 33 995 | 15 "
9 | 04 | 00 18.9 116.7 955 45 295 25 #
9 | 04 | 06 19.4 | 115.4 955 | 45 275 30 »
9| 04 | 12 19.5 113.6 955 43 270 22 w
9 | 04 | 18 19.5 112.4 955 40 300 22 "
9 | 05 | 00 20.0 111.4 960 38 280 27 "
9 | 05 | 06 20.3 109.8 970 38 280 22 w
9 | 05 | 12 20.7 108.6 970 33 260 29 P
9! 05 | 18 20.5 107.1 970 33 260 2% P
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L4828

2 |12 242 1248 ézz 1565 0. gzs.si 126.3{ 474.7] 26,4 129.2 500.1*231 iz
23|18 23.6 123.6  [o7.5 125 5 604.026-4 128.1 544.228.0 127.2| 601.2 :
24 | 00 |
24 | 06 | |
2|12 22 1210 Ghd 1287 30 20s.4) 120.8) 183.5023.7] 122.7) 238. 523.9 122.7) 21237 12
24|18 pro 1200 oo 128 538 23.0,122.0 231.621.3 122.0 00.822.3 12
25| 00 p1.a| 1189 [15-0 122-5 9281 196 110.3 2022011 122.5 370. 621.3 121
25|06 p0.8 11790 B9-8 115-8 378-922.1) 117.8 143.421.6 116.6) 150 sle 7] 118.5) 116.621.6| 18
28|00 9.5 120.6  [10-8 J17-Z 4293 10.0) 116.8 179.707.6 119.3 281.019.1 12
28|12 0.0 121.0 o1 119-9 288.3 196 120.4) 76-L17. gr 120.9 221.290.3 12
20| 00 po.g 121.0|  [)d Taa o ok 3215 124.1 333.322.0) 128.1) 264. TP1.4 125.8 500.801.9) 12
20 06 1.2 1203 208 1532 %o glzz 3| 122.5 172.323.1] 122.6) 247. 421 g 125.0 166.122.1 12
20|12 oo 1213 220 1525 359284 121.1) 275.803.7) 120. 312. 223 7l 122.2, 321.522:0 120
20|18 1.4 1218 258 152 8903 121.2 105.601.6] 120.8] 75. 022 21212 221 10
30|00 brel 122,00 2 1558 50" 20.9 120.8l 145. 120 7| 1213 122.300.6 12
006217 1228 Brd a2 Jhk4en] 122.3 1503024 1215 105. ogz 5 122.5 932219 12
012 pig 1228  E-1 1211073 | 1.2 12,2, 82. 9{21 8 121
0|18 .ol 1226 27 129 190-8 oL.g 1221 5. 218 12
3100 pry 1227 B 1225 28 pLg 1285 BT 12
2|06 b1y 122.9 - ELA 125 115238 122.8 209.2 | 23.7 1232, 146. 2'23 01 122
31)12.21.6123.3 ol 1557 3477250 124.0 380.623.0 123.0 157.023.5 1241 224.223.6) 123
3118 1.3l 123l B 1950 5a 2.5 123.6, 141.522.2 122.5 116. 422 5 123. sl 150.123.0! 122
1]00 11 123,00 L4 1233 8 2.5l 123.8 174.322.6) 122.9, 165, a2, A 1 152.0|zz.4 128
106 o9 122.5 - - B1-0 1284 88-1oo ol 120.0) 209.8 P17 122 196.202.9 123
1|12 bot 1204 20.21 123-2 2;4‘;5:‘5"21.2‘_125;7 350.6[ | s 124 3 200, 521 6 12:
1|18 20:.0| 2.3 DAY e | 0.7 123 4 137.121.0) 122
2| 00 ho.g 12,0 L9 1231 L0 p1.4) 123.0 223.220.6] 123.3 173.6|20.4 121
2 | 06 19.21 217 (S8 12.0 23?:%20.1 119.7, 229.6/19.5 12172 61.519.5 121.3 53.019.6( 119
2|12 19,0 1203 (907207 2?3:%2_0.0 120.2| 158.520.3 121:4) 143.419.3 121.7,: 53. 1‘19 2] 118
2 | 18 [18.9] 120.7 182 121 g 2559197 119.4) 161.120.3 120.9| 155.419.1 120.9, 30. 3|19 .3 116
3|00 18,8 120.0 - {84 1200 213-219.4 119.6 78.020.0 122.7) 309.718.9) 121.1] 115.019.9) 12
3| 06 [18. 5: 119.6 %Eg igz% %zz:?g.l 9.4 69.219.: izgz ;zz;)ijz z; 2' :ﬁ :lizz ijz
e 154 160 %%Eéllw iy 4:;:.6 0. .177'213'2 19.2 182.818.9, 11
ts 186 179 3 109 %;8_31185 118.4) 94.518.6 119.2 177. . 1104 02 2|19 ]
3 semes -8R HEE S Tte urg ese 7 1180 137.2
et | &g 213.6 | U290 198.9 2
% | ©:ARAKAWA-1 ®:ARAKAWA




#+ BRERBEXREMREREE

BEEN AR

Table 10. Subjective forecasting errors verification for WAYNE Unit: km
B # |BEST TRACK| CWB JTWC RJTD
A |mzZ)| N | E | N | E |®2| N | E #m%|N|E @
18 | 12 |16.2]162  |16.0|117.0] 87.4 16.2 116.1 10.6{15.9 | 116.8 71.5
18 | 18 167|157 | 16.3|16.3 9.2 16.6 1157 11.0,16.0 | 116.3 99.7
19 [ 00 |17.4 (1152 | 16,8 1i6.0/ 106.9] 17.0 | 115.2| -44.0] 16.6 | 115.8] 108.3
19 |06 (179|147 . l17:9 | 114.6) 105 17.7 | 114.8) 24.4 18.0 | 114.7] 11.0] .
19 | 12 |1806 [113.9] | 18.6 | 114.0) 10.4 18.5 | 114.1 23.6/18.6 [114.0] 10.4
19 |18 |10.1[113.3  |19.1 | 113.4 10.4 1.4 | 113.6] 45.4 19.0 | 113.7] 43.0
li2o0 | o0 |19.6| 182 | 19.4 | 1134 302 19.7 | 113.4] 23.519.6 | 113:3 10.4
1720 | 06 j20.3|185 [ 70.5]113.5 33.0 20,6 | 113.3 48.620.2 | 113.5
| 20 | 12 o |mad  |ona|142 0212|114 15.021.2 | 114.3 15.0]
20 |18 |27 {150 | 21.4|15.0] 4.5 2.7 |114.9 . 40.9 2.7 | 1151 @
21 00 [22:3|116.00 ¢ |22.1|115.9) 24.2 22.3 | 116.0, O 22.3 | 115.9] 10.2
120 | o6 |27 _1i7.9‘ 2.7 | 17.2 20,3 23.7:?117.1 10.1) 22.7 | 117.1 10.1
2t | 12 o318z - |23 182 0 23.2]118.2 11.0023.1 1182 o
21 |18 236|192 - |23.6|19.2 0 23.2|19.1 45.1123:6 [ 119.2 . @
L2 |00 240 1208 [24.0(120.5 0 23.9 | 120.1] 41.7]24.0 | 1206 120.1]
22 | 06 | 242 |121.9 24.2 | 122.3 40,1} 24.7 [ 121.3 81.5 24.6 | 122.0] 45.%
2 | 12 25.0 | 123.2 25.1|123.1] 14.8] 25.1| 122.9 31.9 25.1 | 123.2| 11.0
2 | 18 [25.1|124.2 | 25.1|124.2 O %5.4  124.1 34.5 25.1 1242 0
28 | 00 244|248 | 245|1005 32.0 207 | 1245 44.6 24.5 | 126.5 170.6
23 | 06 |245|125.3 | 24.5|125.0 30.0] 24.7 1254 24.2 24;5 125.0 30.0
a1 012 124,72 | 1248 24 5 125 4. A4.8| 24 07 124.8 22 0l 24 21 124.7] 14 .9
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Table 10. Subjective forecasting errors veri

0

H # | BEST TRACK CWB
B |M(Z)| N | E N | E

20 | 06 |21.2121.3 21.0 | 121.2
29 |12 |20.9 1213 21.1 | 121.4
29 18 | 21.4 | 121.5 21.4 | 121.5
30 | 00 |21.6]122.0 21.6 | 122.0
30 06 | 21.7 | 122.2 21.6 | 122.0
30 | 12 | 2191225 21.9 | 122.4
30 18 |22.1|122.8 21.9 | 122.6
3|00 21,9 1227 21.9 | 122.8
31 | 06 |21.9|122.9 21.8 | 123.0
31 12 |21.6|123.3 21.5 | 123.2
31§ 18 | 2131231 21.3 | 123.1
1 00 |21.1 | 123.0 21.1 | 123.1

1 | 06 |20.9 122.5 20.7 | 122.6

1 12 | 20.4 | 122.5 20.4 | 122.4

1 18 [20.0 | 122.9 20,1 | 1220

2 00 |19.6]122.0 19.8 | 121.8

2 | 06 |19.2]121.7 | 19.5]121.6

2 12 |19.0 | 121.3 19.1 | 121.3

2 | 18 |18.9120.7 18.9 | 120.8
3 4 00 [18.8120.0 18.8 | 120.2
2 | o6 li1ss5l119.6 18.6 1 119.9
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Table 11. 24 hours forecasting errors verification for WAYNE Unit: km
B w | BEST TRACK CWB | JTwe RJTD
‘" || N | E | N | E |me| N|E |#2|N|E |®E
19 12 | 18.6 113.9l 17.2 | 114.4] 162.7 15.5 | 115.0 360.1
19 | 18 |19.1|113.3 18.6 | 114.2{ 109.6] 16.5 | 114.0| 295.2
90 |00 |19.6113.2 D 118,9 | 113.7] 92.9).16.5 | 113.0] 341.6
20 06 |20.2|113.5 20.5 | 112.2] 138.1| 19.7 | 113.6] 56,0/ 21.0 | 111.0| 272.1
20 | 12 |21.1]114.2 21.0 | 111.9] 236.4! 21.2 | 112,6] 164.5 21.2 | 110.5 379.9
20 | 18 |21.7|115.1 21.5 | 111,3] 389.3 22.5 | 112.1; 318.2 21.5 | 110.0| 522.1
21 | 00 | 22311160 o1.7 | 112.1] 403.2 22.0 | 112.4) 368.3) 23.0 | 112.0| 413.4
21 06 (22,7 |117.0 99 4 | 114.5] 256.1] 23.0 | 112,01 508.0; 22.5 { 114,5 254.9
21 12 | 23.11118.2 93.4 | 117.0| 125.7 23.9 | 115.8| 257.8 24.0 | 115.0| 337.6
21 18 123.6|119.20  |22.9118.3 119.2 24.6 | 116.7| 274.1) 24.0 | 117.5) 176.7)
22 00 | 24.0 | 120.5 23.5 | 119.5] 114.7) 24.5 | 119.3] 132.3) 24,5 | 119.5] 114.4
22 06 | 24.2 | 121.9 93.7 | 121.4/ 74.5 25.3 | 120.7| 170.3] 24,5 | 121.0| 96.1
22 12 |25.0(123.2 24.2 | 123.0. 90.2 25.5 | 121,7| 159.1, 25.0 | 122.5/ 69.8
22 18 . |25.1|124.2 - |25.0|123.4/ 60.5 25.6 | 121.9 235.2) 26.5 124,0| 155.3
23 00 - | 24.4 | 124.8] 05.5 | 125.3 130.9 26.9 | 122.7| 266.4; 27.0 | 126.0] 309.6
23 06 | 24.5|125.3 26.5 | 126.6) 255.1] 27.1 | 124.1| 309.7| 26.0 | 127.0] 236.3
23 | "12- | 24.2|124,8 28.0 | 127.3 485.5| 27.7 | 127.3 457.6 27.0 | 127.5| 408.2
- 23 18 [23.6123.6 o7.7 | 127.8) 613.9 27.7 | 128.3| 648.6 25.5 | 128.5 533.0
24 00 |23.2]123.3 24.5 | 124.5 190.0| 26.2 | 128.2( 590.6) 23.5 | 125.0 171.9
24 06 | 22.6 | 122.0 25.1 | 127.3] 600.0 25.8 | 128.5/ 741.2; 25.8 | 123.5] 382.8
24 12 | 22.2|121.0 24.6 | 126.6] 624.0, 24.0 | 125.7| 515.2] 23.5 | 124.5/ 328.6
24 18 | 21.9 ] 120.0 23.5 | 123,7) 414.7 21.7 | 121,7| 175,01 22,0 | 121.5! 153.5
29 00 |20.6|121.0 21.9 3.8 3.0 —| — — —| - -
29 06 | 21.2 | 121.3 21.9 | 122.2 113.3] 22.3 | 123.5 250.2 22.0 | 125.0| 386.1
29 12 |20.9 | 121.3 21.8 | 120.8 111.5 22.2 | 123.1| 283.2| 22.0 | 125.0| 397.7
29 18 | 21.4 | 121.5 21.6 | 120.8] 75.0{ 21.8 | 122.4 103.0] 22.0 | 123.0} 166.9
30 00 |21.6|122.0 21.6 | 120.8 122.7 21.4 | 121.9; 24.3 22.0 | 123.0; 111,2
30 06 | 21.7 | 122.2 92.1 | 122.0/ 48.5 23.0 | 123.2 175.5 22.0 | 123.0 88.1
30 12 | 21.9|122,5 20.9 | 121.3 164.9] 21.7 | 122.0{ 55.6 22.0 | 123.0] 52,2
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Table 11. 24 hours forecasting errors verification for WAYNE(continue) Unit: km

A # | BEST TRACK CWB JTWC ] RJTD
B |[mzZ)| N | E N|E |2, N|E [@me N[ |z
3 | 18 |22.1 122.6 | 21.4]121.5 136.2 22.3 | 122.8! 37.7) 22.0 |'123.0] 42.2]
81 | 00 | 21.9122.7 22.4 | 122.1] 82.2 22,5 | 122.7 66.0 22.5 | 122.5/ 69.1
31 1 06 21.9(122.9  |21.6122.0 97.7 23.7 | 122.5[202.1] 23.5 | 123.5| 186.2
31 12 |21.6 | 123.31 | 23.7 122.6?241;7 23.7 | 123.3/ 231.0| 23.5 | 124.0] 220.8
- 31 18 [21.3]123.1 21.9 | 122.6 83.0]23.2 | 123.2] 209.2 23.5 | 124.0 258.7
Sr | 00 |21.1]123.0 21.9 122.8!'90.3 23.0 | 123.7] 220.9} 22.0 | 124.0] 142.4
1| o6 |20.9|122.5 21.8 | 123.0; 111.5) 22.7 | 124.1] 256.7) 21.5 | 124.0; 167.4
1 | 12 [ 20.41122,5 21.5 | 123.2] 140.8/ 21.8 | 123.8| 203.8 21.0 | 124.0/ 167.9,
- 1. 18 |20.0]122.3 21.3 | 123.1] 165.0 21.8 | 123.8) 250.9/ 21.4 | 123.2 179.7
-2 00 |19.6|122.0 21.0 | 122.7| 170.1) 21.3 | 122.8 204.4 21.3 | 123.2] 224.2]
2 {06 |19.2]121.7 1 20.7 | 1226 189.4/ 20.9 | 121.0 200.5 20.0 |120.5 152.3
2 12 |19.0|121.3 |20.0 121.1) 111.9] 20.3 | 120.3 176.6 20.0 | 120.5 137.6
2 | 18 [18.9(120.7 - }19.9]120.8 110.5 19.7 | 120.6 88;6!19.5 120.0, 98.2
3 00 |18.8 | 120.0 19.6 | 120.3 93.4 19,2 | 119.7 53;9'19.0 120.0] 22.0
3 %-mﬁlmﬁ_AmjlmquwglmomAmm1msm3
3 12| 18.5 | 118.6 1 18.5 | 120.4! 187.8/ 18.2 | 119.4/ 89.8] 18.5 | 120.0] 146.1
3 18 | 18.6 | 117.5 118.2 | 118.7 132.8! 19.0 | 118.8] 142.4! 20.0 | 119.0| 219.0
4| oo l18.9| 165 | 19.2(118.0/139.1 18.9 | 117.9 124.9) 19.5 | 118.5 198.3
T ommE | o 199.5 2291 | 223.0
il
'%E
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Table 12. The Taiwan police Departments report the damage and casualty
associated with typhoon WAYNE’s hitting.
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Report on the Typhoon WAYNE in 1986
Ching-Te Chen and Ko-Chin Lin

ABSTRACT

WAYNE, the 12th typhoon in the Western North Pacific, was the
second one attacked Taiwan in 1986. Typhoon WAYNE was one of the.
longest-lived tropical cyclones since 1967. WAYNE had more warnings
(42) issued by the Central Weather Bureau (CWB) than any other
tropical cyclone of 1986. Typhoon WAYNE was probably the most
interesting tropical cyclone in 1986. During its exceptionally long life
(sixteen days), it struck Luzon (once) and Taiwan (twice), threatened
Hong Kong (twice), dissipated and reformed (once), before finally
dissipating over North Vietnam near Hanoi. So, the structure and
development were discussed.

It is quite obvious that WAYNE was under the control of steering
flow below mid-level troposphere (1000 mb to 500 mb). WAYNE landed
in Taiwan twice: the first time landed in the vicinity of Choshui Hsi
at 212240Z August and the Second time landed in the peninsula of Hen-
gchun between 241200Z and 241800Z August. As a result of typhoon
WATYNE, 81 people were reported killed and 310 people were reported
injured in Taiwan. On Luzon, 19 people were reported. killed and hund-
reds of people were reported injured (JTWC* 1987). In Vietnam, dozens
of people were reported killed in addition to the hundreds reported
injured (JTWC* 1987). In total, there were over tens of milliard of NT
dollars worth of damages were sustained to crops and property due to
rainfall and high winds in Taiwan area,

Comparing the six objective methods: ARAKAWA, HURRAN, CWB-81,
CLIPER, PC and EBM (Equivalent‘Barotropic Model of 500 mb) to eval-
uate the accuracy of typhoon track prediction, we found tr. CWB-81
was the best one applied in this case. But, the subjective 24 hovrs fore-
casting errors for WAYNE, we found the CWB was the best one in this
case.

*JTWC Joint Typhoon Warning Center at GUAM
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H o BER—EHANRE o EREATIBNRTR
MEEnERE (Hadley Circulation) o &
MARMES (Coriolis force) MfFH » BERA
FAUEMEBIR L THEIEMIER » KIGEESEE 30°
ELBRITE « £ RGE » BN BERNATES
FERE—BENED o SHEHTEEREEGR
FIRFREL DI EARWILESE S RNES
HRSIERE » HRE R T2 00 SEHE ST i it
R RIS -

SELC I B R AT EE R MOVE ? FEHIE b T
W B R B RS AR A O AR A 6
B (PRI LR AR o fem s e
HIF » SRS B0 B A R AR p K SR A S PR A 6 4l
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Figure 1. A cross section of the observed zonal winds, time- and longitude-averaged in
northern winter and southern summer conditions. (Reprinted from Lorenz

(1967)).
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(413 : Pedlosky (1987), & 7.3.1)

Figure 2. (a) the slope of the perturbation streamlines for a disturbance whose Reynolds
stress extracts energy from the horizontal shear of the basic current. Not the
impression that the perturbation is “leaning” against the zonal flow so as to
decelerate it. (b) The slope of the perturbation streamlines for a disturbance
whose Reynolds stress transfers energy from the perturbations to the basic
currents. (Taken from Fig. 7.3.1 of Pedlosky (1987) ).
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Figure 3. The slope of the potential-temperature surface with respect to the horizontal
opens a “wedge of instability” of angle tan™ (9z,/0y.)8.. Fiuid trajectories
within this wedge (e.g., the motion of element A4 to the position of B) will
release potential energy, and a fluid element on such a trajectory will be ac-
celerated away from its initial position. (Taken from Fig. 7.6.1 of Pedlosky

(1987)). :
zt
gL L LSS S
£ = constant U
N? = constant
=0

au
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BT T T T T

Y Eady BRVEARY

Figure 4. The basic flow of Eady model.
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Figure 5.

(b)

BlF B AR SR N B 5 () SRR 8 I OB 1)
(BB : Pedlosky (1987), ®@7.7.1)

(a) The imaginary part of ¢, ¢;, as function of p = (k3 + 13,)1_1251/2 . (b) The real
part of ¢, ¢, as a function of u; note the coalescence at the critical wave
number f;. (Taken from Fig. 7.7.1 of Pedlosky (1987).).
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