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Fig 1. The best track of Pattern A regenerating typhoons from 1949
to 1990 in the North Western Pacific
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Fig 2. The best track of Pattern B regenerating typhoons from 1949
to 1990 in the North Western Pacific ' '
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to 1990 in the North Western Pacific
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Table 1. The data of Pattern A regenerating typhoons form 1949 to 19%0 in. the‘North Western Pacific

Table 2. The data of Pattern B regenerating typhoons form 1949 to

= % % 2|8 & K N O£ OB OB B OE OB O ‘ 1990 in the North Western Pacific ( 1949~ 198%4E )
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- ~Table -3, The data-of Pattern-C regenerating typhoons form 1949 to

1990 in the North Western Pacific ( 1949~ 19894 )
& ﬁ " 5 B & B M L W
Bt i F |A(B K|tk |® 8
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Table 4. Monthly frequency of the regenerating typhoons from 1949 to 1990 in the North Western Pacific

A # . AU O A I ol
- = = m il Al B 1 AN A + + | +
" o . 3
e} | - - - - 2 1 2 4 4 T - - 14
A B
" A F| - - - - 14 7 14 129 | 29 7 - - 100
e W - - - 1 - - 1 4 1 2 3 1 13
B #
" 2 ®| - - - 8 - - 8 30 8 16 | 22 8 | 100
{8 ®| - - 1 - - - 1 2 3 3 2 2 14
Cc #= -
B & ®B| - - 7 - - - 7 14 | 22 22 | 14 14 100
B & - |- 1 1 2 1 4 (10 [ 8 6 5 3 41
[
5 4 ®| - - 2.4] 2.4| 5.0 2.4 9.8|24.4}19.5}14.6{12.2| 7.3 | 100

RE AN+ —ERBEPEARGEHAHENRARER - BR

Table 5. Tt}e intensity variation of Pattern A regenerating typhoons from 1949 to 1990
( 1949~ 198%¢E. )

A & & ]
- |z | =| ™ i |A |t | A | AP+ T
— - 2
®m oM 2t H
Al | EBREBREA - - - -, - 1 3 4 1 - - - 9 32
A? |ERLEE - - - - 1 1 1 - 1 1 - - 5 18
A3 |ERBERE - - - - 1 - 1 4 3 - - - 9 32
Ad |EBLTEE - - - - - - 2 | - 2 1 - - 5 18
& &t - - - - 2 2 7 8 7 2 - - 28 100
AIEN+—EREBRESEAFEBNRARERCL-ER
Table 6. The intensity variation of Pattern B regenerating typhoons from 1949 to 1990
‘ ( 1949~ 1989E )
A # ) & B
- = = m il A + AN A + + +
. - | = 7
" 5l . 3 *
PEBBRRPE ' ‘
B1 - - - 1 - - 1 4 1 2 3 1 13 7
BEE .
REEBRLE
B2 - - 2 1 1 - - - 1 - 1 4 9 4
BAHEE
PHFBARE
B3 2 - - 4 5 10 18 12 13 29 | 29 8 130 | 64
BHRRA .. :
TREBERE
B 4 Eﬁ?ﬁﬁiﬁiiﬁ 1 - - 1 1 4 8 2 8 17 7 1 50 25
& at 3 - 2 7 7 14 27 18 23 48 40 13 202 | 100
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Table 7. The maximum wind speed variation of Pattern A regenerating

A ERT—ERALATEEEBHE
BABERTLRERL—ER

Table 8 The maximum wind speed variation of Pattern B regenerating
typhoons from 1949 to 1990
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Table 9. The maximum wind speed variation of Pattern C regenerating
typhoons from 1949 to 1990 ( 1949~ 19896 )
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CLIMATIC CHARACTERISTICS OF THE REINFORCED
TYPHOONS IN THE NORTH WESTERN PACIFIC

Joe C. K. Chen

Central Weather Bureau

ABSTRACT

{;,g»

In this study,we analyzed the data of the reinforced typhoons occurred from 1949 to

1989 in the North Western Pacific by the methods of climatology and statictics. The main
contents include seasonal changing, frequency distribution and intensity variation.

1.

Some different types of typhoons are further described in the study:

The typhoons which reduce then intensity, after landing mainland China (Pattern A),
and later strengthen again when turning to the sea mainly appear in mid-summer.

The typhoons which strengthen again when passing through the Philippines Islands to
the South China Sea (Pattern B) mainly appear in late autumn and early winter.

The typhoons which weaken in the North Western Pacific (Pattern C) and then strength
en again. They concentrate in summer and winter.

Patterns A, B and C reinforced typhoons appear in an approximately equal frequency
of 35% respectively.

In general, the maximum wind speed of the reinforced typhoons is 80 kts before
decreasing, and later reduces to 60 kts even though they strenghten again. ThlS means
that the reinforced typhoons usually are weaker.

The frequency of the reinforced typhoons reaches the maximum intensity, which in-
creases little by little.

Keywords: Reinforced Typhoon, Climatic Characteristics.
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Figure 1. Epicenters. of 1972 Juisui Earthqu-

ake (denoted by the star) and its
aftershocks (the filled circles) de-
termined by the Joint Hypocentef
Determination (JHD) method, and
their focal mechanisms (Chiang et

al., 1986). These earthquakes are °

orginally listed in Bulletin of Int-
ernational Seismological Centre (
denoted by the open circles).
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Figure 2. Geology and structural lines of ea-

stern Taiwan from Hualien to
Taitung. Faults shown in this fi-
gure are: (1) Chichi Thrust Fault
»{2) Chimei Thrust Fault; (3) Ta-
kangkou Thrust Fault — Huatung
Shan Thrust Fault-Kaoyuan Thrust
Fault ; (4) Antung Thrust Fault.
The lithological formation map
from Teng and Lo (1985) is used

- as background, and the fault lines
are copied from Ho (1982).-
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Figure 3. Seismicity for earthquakes with Figure 4. A model showing the left— lateral

magnitudes equal to or greater
than 4 in the Taiwan region dir-
ing 1973—1985 and proposed line
segments dividing areas of differ-
ent densities of epicenter. These
proposed line segments suggest that
the boundary between the Eurasian
and Philippine sea plates may be
of a See— Saw form (Wang, 1983).

faulting in the NW—SE direction
and underthrusting to the north
at the edge of Philippine Sea pl-
ate near eastern Taiwan caused
By the oblique collision - of - the
Philippine Sea plate to the Taiwan
island, The straight line in the
NNE— SSW direction represents
the Taitung Longitudinal Valley
Fault in eastern Taiwan. This
model can interpret  how the
See— Saw pattern of the western
boundary of the Phillipine Sea plate
is developed.
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Figure 5. Profiles of elevation changes along
Longitudinal Valley and the east-
ern side of Coastal Range ( from
Liu and Yu, 1990), Bouguer anam-
oly along the eastern side of Co-
astal Range (based on data wgich
are read from the contour map of
Bouguer anamoly published by Hu
and Chen, 1986), and the segments
of western boundary of the Phil-

ippine Sea plate proposed by Wang

and Wu (1991, in Chinese).
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Figure 6. Comparison of epicenters determ-
ined by Chiang et al. (1986) using
the JHD method and the segment
of western boundary of the Phil-
ippine Sea plate proposed by Wang
and Wu (1991, in Chinese).
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Figure 7. Comparison . of the segment of we-
stern boundary of the Philippine
Sea plate proposed by Wang and
Wu (1991, in Chinese) and epicent-
ers determined in this paper by
the JHD method for earthquakes
which occured near this boundary
in the period from 1973  to 1986.
It should be noticed that in the
immediate vicinity of this boundary
segment earthquakes did not occur
during the period from 1973 to 1986.
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Figure 8 Comparison of the segment of we-

’ stern boundary of the Philippine

Sea plate proposed by Wang and

Wu (1991, in Chinese), the epicent-

ers of Juisui Earthquakes and its

aftershocks determined by Chiang
et al. (1986) using the JHD meth-
od, and the epicenters determined
in this paper by the JHD method
for earthquakes which occured in
the period from 1973 to 1986.
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Figure 9. A model for fracture patterns in -

blocks of crust deformed under
the stress caused by an external
left-lateral couple of forces. This
model can be used to interpret
the right— lateral component of
the NNE—SSW striking faulting
shown in the focal mechanisms, of
Juisui Earthquake and its aftersh-
ocks which occured in 1972.
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A STUDY OF THE TECTONIC CAUSE OF 1972 JUISUI EARTHQUAKE
IN EASTERN TAIWAN

.-Cheng-sung Wang, Yu-min Wu, Chi-fong Chang and Allen T. Chen
Department of Oceanography
National Taiwan Ocean University

Yue-long Liu and Wen-feng Chien ‘
‘Seismological Observation Center
Central Weather Bureau

ABSTRACT

The frequent seismic activity in the eastern Taiwan region is attributable to the intense
and complicated interaction between the Eurasian and Philippine Sea Plates near Taiwan.
So far, the understanding of this complicated interaction is still rather limited, and local
intensive geophysical and seismological studies in the seismolocally active areas are neces-
sary and desired for understanding details of the interaction and causes of earthquakes. In
this paper, geological, geodetic and seismological data are used to elucidate the theory that
1972 Juisui Earthquake and its aftershocks which occurred in the central part of eastern
Taiwan are on the boundary between the Eurasian and Philippine Sea Plates, and a model
is presented for mechanism of earthquakes occurring in the vicinity of this boundary as the

cause of Juisiu earthquake and its aftershocks.
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SOME IMPLICATIONS OF TAIWAN TECTONIC F EATURES
FROM THE DATA COLLECTED BY THE

CENTRAL WEATHER BUREAU SEISMIC NETWORK

Tzay-Chyn Shin
Central Weather Bureau : )

ABSTRACT

. Taiwan is located on the circum-pacific Seismic belt. From the historical records, the
island was frequently struck by large earthquakes and caused castrophes. The Central
. Weather Bureau is responsible for the monitoring of earthquakes. To improve the function
of seismic network, the CWB has upgraded the network to be a real time system including
40 stations of CWBSN and 25 stations of TTSN. The new digital seismic network started
operating in April, 1991. Based on the earthquake information collected in the past years,
some interesting phenomena have been found: (1) The Phillipine sea plate is defined to be
subducting down under the Eurasia continental plate from 23.5° latitude northward
dlppmg with an angle of around 40° — 50°, and, tilting eastward with an angle of around
5°. (2) The travel time residues of stations in the west and east parts of the Central
Mountain Range reveal an obvious and systematical variation respectxvely (3) A new
seismic zone is found in westsouthern Taiwan where is considered to be a potential area of
damaged earthquake. The earthquake of March 12, 1991 (ML = 5.7) was located in this

area with minor damage.
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CODE STATION LATITUDE LONGITUDE | ELEVA.(M) | GAIN(Count/ms ) | Instrument Type
TAP | B JE | 25.0393° |[121.5060° 5.521 0.013 3
HSN | % Fr| 24.8022° |120.9696° 34.044 0.013 3
| & | 24.1476° | 120.6759° 84.040 0.044 3
CHY | & || 23.4977° | 120.4245° 26.915 0.044 3
“ALS | BT - 235104° 120.8051° 2413.312 0.208 3
TAL | & 2] | 22.9952° | 120.197¢0° 13.824 0.013 3
PNG | ¥ ¥ | 23.5672° | 119.5552° 10.678 0.052 3
KAU | & M| 22.5679° {120.3080° 2.264 0.022 3
HEN | & & | 22.0054° |120.7381° 22.111 0.089 3
ILA E B | 24.7656° | 121.7479° 7.213 0.013 3
H¥A | 7E & _23.9770" 121.6050° 16.088 |. 0.013 3
CHE | B 3| 23.0992° |121.3653° 33.507 0.013 3
TN | & B O| 22.7540° | 121.1466° 8.990 0.013 3
TAY | K B | 22.3576° |120.8957° §.053 0.013 3
LAY % g | 22.0387° 121.5506° 323.999 0.013 3
NCU | K| 24.9691° | 121.1862° 133.538 0.013 3
s | % r | 23.4893° | 120.9517° 3844.784 0.208 3
PCY [ & £ B |\ 25.6295° |122.0713°° 101.655 0.013 3
SML | H ¥ | 23.8830° |120.8999° 1014.783 0.416 3.
NST | % | 24.6311° |121.0005° 164,312 0.013 3
NSY | = % | 24.4162° |120.7607° 311.030 0.013 3
NSK | = ¥ | 24.6755° |121.3584° 682.284 0.013 3
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':CODE STATION | LATITUDE LONGITUDE | ELEVA.(M) | GAIN(Count/mx ) | Instrument Type
WIC |k % | 23.8634° |120.2811° 4.183 0.013 3
WSF |m | 23.6381° | 120.2217° 5.912 0.013 3
WP | & s | 23.2455° |120.6142° | 560.277 0.026 3
VHF | & B 10| 24.1451° | 1212643 | 3394.678 0.013° 3
¥DT x ‘23.‘_5555" 121.1328° | 2549.673 0.013 3
W | ® % | 23.8784° |120.6843° | 109.822 0.013 3
WK [ %% | 23.6862° |120.5622° |  75.208 0.013 3
SCL | # B | 23.1752° |120.1936° 7.407 0.026 3
SGS | B fll | 23.0822° |120.5827° | 277.544 0.104 3
S6L A | 22.7252° |120.4908° | 29.944 0.052 3
SSD | = # P9 | 22.7461° |120.6320° | 148.263 0.013 3
STY |# W | 23.1625° |120.7574° | 639,669 0.052 3
scz |#&  H | 22.3721° |120.6202° | 73.590 0.013 3
BGS (@ LU B | 24.8448° [121.0333° | 2.5 0.013 3
ENT |4 F9| 24.6395° |121.5654° | 279.882 0.052 3
BSL |7 4k | 23.8137° |121.4328° | 177.757 0.104 3
BAY |40 3 | 23.5056° |121.3218° | 237.158 0.013 3
ENA [B5 W | 24.4279° |121.7407° | 113.026 0.013 3
BEC |#1 b | 24.2676° |121.7325° 10.939 0.013 3
WA |48 7 = | 24.9803° | 121.5836° 260 0.74 1
TWBI | = % f5 | 25.0083° |121.9883° 130 0.79 1
THC | ¥ | 24.6091° | 121.8488° 20 0.78 1
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CODE | STATION | LATITUDE | LONGITUDE | ELEVA.(N) | GAIN(Count/mx ) | Instrument Type
™D |76 3 | 24.0800° |121.5955° 30 0.38 1
WE | B M| 24.7211° | 121.6670° 2 0.96 1
Wl |E B | 23.3521° | 121.2070° 260 0.74 1
™G |& B | 22.8206° |121.0716° 195 0.714 1
W | % B 22.6770° | 121.4773° 50 0.48 2
™I B | 22.0683° | 121.5050° 20 0.23 2
™|k R | 22.3696° |120.8838° 150 0.23 2
KL [ & | 21.9433° | 120.8053° 90 0.47 1
WL | % | 23.2666 | 120.4880° 590 10.37 1
™I | | 22.8233° | 120.4226° 340 0.49 2
WOl [#§ | 23.5705° |120.5046° 231 0.91 2
TP | A 3 B | 22.3460° | 120.3625° 80 0.23 2
™Q |®  ® | 24.2746° |120.8358° 443 0.55 1
Q1 | B f W | 24.3482° |120.7733° 260 0.23 B
WR | #r E | 24.6401° | 121.0786° 760 0.77 1
TWS1 |8 % (| 25.1008° | 121.4177° 60 0.22 1
W% R | 24.2533° |121.1758° | 1510 0.74 1
U | & s | 24.8775° | 121.5336° 330 0.38 1
™ = | 25.1988° |121.6616° 40 0.45 2
WY |# % | 25.2758° | 121.5996° 20 0.25 1
™I | ¥ | 25.0070° |121.5790° 280 0.22 L
MO | & M| 23.9037° | 120.8565° 635 7 1
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COMPOUND EYE OBSERVATORIES

Jen-hu Wang .
Departmenit of Mathematics and Physics
Chinese Air Force Academy

ABSTRACT
i

The compound Eye Observatory (CEO) is a device to record the whole celestial body.
- The inspiration of its design comes from the literature “Transcendental Bliss” written by
Chuang-tzu. There are three types: refractional, reflectional, and transmissive CEQ’s. The
constitution of the refractional CEO’s lenses is likened to the eyes of fish, insects, and birds.
Together with its mechanism, structure, and automatic control, the refractional CEO has
then become a compound eye observatory of refraction, which can search the visible light
in the radiogram of the whole celestial body. The reflectional CEO, whose structure is de-
rived from that of the refractional CEO, has a parabolic reflector and has mainly been used
for searching the visible light and infrared rays in the radiogram of the whole celestial
body. Both of the above mentioned CEQ’s have a fixed objective lens so that there will
not be any trouble in operating the enlarged mechanisms if we are to increase its size at our
will. Whereas the transmissive CEO is a modified derice of the reflectional CEO. However,
it has to be installed in space or on a planet where there is no atmosphere. It is designed to
detect the X—rays and 7—rays in the radiogram of the whole celestial body. The exposure
of these three observing “eyes” should be in synchronous movements with the celestial
body. Then after all the pictures have been taken, we can obtain a whole celestial map by
putting them together, which in turn enables us to observe and analyse the celestial body
with ease. It could also provide a referencg for us to compare the observation results
before and after we use a large single — object telescope to observe the celéstial body.

Keywords: Compound Eye Observatory (CEO), Transcendental Bliss.
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Table 1 The correlation coefficient between
global solar radiation and duration
of -sunshine at Taitung.

B R E B OB Climatic data
Month 1955—1981 1983—1989  1955—1989
Jan. 0.63662**  0.93955%*  0.65806**
Feb. 0.60630**  0.92257**  (0.68263**
Mar. 0.77292**  0.90959*  0.77751%
Apr. 0.60111%*  0.88062**  0.66411%*
May  0.83138**  0.91489%*  0.76001%*
Jun. 0.82413**  0.98623%*  0.78632+*
Jul.  0.63056%*  0:75793*  0.52650**
Aug.  0.66767**  0.96651**  0,60595%*
Sep. 0.71916%*  0.94355%*  0.63549%%
Oct. 0.67231%+  0.86775*% 0.63910%*
Nov. 0.72691%**  0.93737%*  0.74412+*
Dec. 0.75221**  0.84837* 0.77065%*

* and ** Significant at 5% and 1% level »
respectively.
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Table 2 The correlation coefficient between
global solar radiation and sunshine

rate at Taitung.

B & B B F H Climatic data
Month 1955—1981 1983—1989  1955—1989
Jan.  0.65312%* 0.95682%* - 0.67672**
Feb.  0.59425%*  0.92455%*  (,67381%*
Mar. 0.77555%*  0.91185* 0.77986**
Apr. 0.60053**  0.88363**  0.66275%*
May  0.80757%*  0.91397¢*  0.74308**
Jun.  0.81395%%  0,98487**  0.77386*
Jul.  0.60218%* 0.76254* 0.51695%*
Aug. ~ 0.66982**  0.96691**  0.60282**
Sep.  0.68511%*  0.94511%*  (.61904**
Oct. 0.61736*%  0.86849* 0.62886%*
Nov. 0.79874%**  0.93728%*  0.81064**
Dec. 0.76342%%  (.84796* 0.78087**

* and ** Significant at 5% and 1% level »
respectively.
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Table 8 The correlation coefficient between
global solar radiation and cloud cover

at Taitung.

B & KR B E B Climatic data
Month 1955—1981  1983—1989 1955—1989
Jan. —0.18010 —0.89893** -0.21868

Feb.  ~0.48804*% —0.93781*%*  —0.54900**
Mar. -0.53311**  —-0.80685 ~-{0.54639**
Apr.  —0.49270%*  —0.84235* -0.57939**
May ~0.52759**  —0,76450*  —0.57101*%
Jun.  —0.43391%+  —0.98588%*  —(0,55522**
Jul.  —0.48699* —0.80044* —0.54520%*
Aug. —-0.51846**  —0.89013** -0.53050%*
'Sep. —0.60763**  —0.92212**  —0.58462**
Oct. —0.62641**  —0.90973%* © ~0.65345**
Nov. - ~0.76822%*  —-0.,91815** - —0.,77635%*
Dec. ~0.69724**  —0.83424*  —0,64819%*

* and ** Significant at 5% and 1% level »
respectively.
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Table 4 The statistic analysis of linear regressmn for global solar
radiation at Taitung. .

H13 Equation(l) Equation(?) Equation(3j Equation@)

adj Root F adj Root F. adj Root F adj Root

F

Month R2 MSE Valus R2 MSE Valus R2 MSE Valus R2 MSE Valus

Jan. 0.86 0.562 37.65 0.90 0.469 54.17 0.77 0.708 20.92 0.90 0.018 54.

* % * % * %

Feb. 0.81 1.167- 22.87 0.82 1.153 23.55 0.85 1.050 29.19 0.82 0.039 23,

re
#% BEEY * %

Mar. 0.78.1.214 19.17 0.79 1.199 19.73 0.56 1.726 7.46 .0.79 0.035 19

% % " * %

“Apr. 0.73 1.404 17.27 0.74 1.388 17.81 0.65 1.597 12.22 0.74 0.036 17.

* % * % . ) *

May 0.80 0.948 25.68 0.80 0.953 25.37 0.50 1.514 7.03 0.80 0.024 25,

*% * % *

- Jun. 0.97 0.522 177.76 0.96 0.547 161.44 0.97 0.528 173.83 0.96 0.013 161

* % * % LOkk

Jul. 0.49 1.086 6.75 0.50 1.077 6.95 0.57 0.998 8.92 0.50 0.027 6.

% * *

Aug: 0.92 0.659 70.93 0.92 0.655 71.83 0.75 1.170 19.08 0.92 0.017 71.

* X * % L

Sep. 0.87 0.841 40.57 0.87 0.830 41.83 0.82 0.982 28.40 0.87 0.023 41,

¥ ¥ * % L 2N

Oct. 0.70 0.995 15.24 0.71 0.992 15.35 0.79 0.831 24.00 0.71 0.032 15.

¥ * * ¥

Nov. 0.85 0.525 36.21 0.85 0.526 36.12 0.81 0.597 26.85 0.85 0.020 36.

* % ! * % ¥ %

Dec. 0.66 0.634 12.84 0.66 0.635 12.80 0.64 0.661 11.45 0.68 0.026 12,

* * . *

17

* %

55

* %

L]

*

81

* %

317

* %

.44

*%
95

*
83

* %

83

* %

35

*

12

* %

80

¥

A:Statistical period:1983—1989.

Equ_ation ® Y=a+bx+e V:2KEHEM/n®/H) X:HERZHER/F)
Equation () Y=a+bx+e YV:ZXKBHEEM/m®/H) X(@/N):HE=®
Equation (3) Y=a+bx+e V:2XHHRM/w/H) XFHUzg

Equation @ QIQA=a+b(n/N)+e Q/QA:%XHE%EBRJ‘E(MJMZ/E{) n/N: H iR

* and ** Significant at 5% and 1% level » respectively.
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Table 5 The better regression model for global
solar radiation at Taitung.

Month % Bi(efl) SE HBMRM(bE)  SE R2
Jan.  0.235712** 0.0281 0.685010** 0.0931 0.92
Feb. 0.159941* 0.0481 0.867459** 0.1788 0.85
Mar.  0.040770 0.0797 1.310968* 0.2951 0.83
Apr. 0.220411** 0.0489  0.648951**  0.1538  0.78
May  0.211049%* 0.0432  0.712043**  0.1414  0.84
Jum. 0.274174** 00191  0.566554**  0.0438  0.97
Jul. 0.321796*  0.1148  0.498422*  0.1891  0.58
Aug.  0.283753%* 0.0344  0.554823**  0.0656  0.93
Sep.  0.274904** -°0.04374: 0.604698**  0.0935  0.89
Oct. 0.287054** 0.0585 0.590891* 0.1508 0.75
Nov. 0.182820*  0.0540  0.905609**  0.1507  0.88
Dec. 0.281232%% 0.0527  0.569864*  0.1593  0.72

A:Equation (4) Q/QA=a+b(nIN) statistical period:1983—1989
SE : Standard Error

* and ** Significant at 5% and 1% level » respectively.
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Table 6 The estimated error of better
regression model for global solar
radiation at Taitung in 1990.

B EE EHE EREHE 82
Month(MI/w?/H) (MJ/m*/H) MI/m?/H) (%)

dJan.
Feb.
Mar.

Apr.

May

Jun.
Jul,
Aug.
~Sep.
Oct.
Nov.
Dec.

10.26286
13.12008
13.97756
12.63365
18.34891

17.30296

24.08204
21.13804
16.12259
15.13588
14.01310
10.54971

10.50670 25.5623  2.32
13.12278 - 29.69%5 0.02.
13.30113 34,2721  5.09
12.67736 38.1990 0.34
20.35899 40,1143  9.87"
18.58233 40.6065 6.88
23.68082 40.2427  1.69
20.96371 38.8196 0.83
16.41665 35.6631 1.79
16.36616 31.0942 7.52
14.49350 26.5467 3.31
11.68025 24.3746  9.68
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STUDY ON THE ESTIMATION OF SOLAR RADIATION AT TAITUNG

Yu-fang Chang
Central Weather Bureau

ABSTRACT

No matter how long the three statistical periods of the climatic data collected in:
Taitung was defified, the correlation coefficients of the global solar radiation and duration
of sunshine as well as the sunshine rate and cloud cover were commonly significant at 1%
level; only a few of which were at 5% level. Their correlation coefficients of 1983 through
1989 were between 0.76 and 0.99, which were the largest.

The linear regression models were formulated by taking the duration of sunshine,
sunshine rate, and cloud cover as independent variables. It showed that, regardless of which
period of statistical years, the monthly model per year was almost significant at 1% or 5%
level under an F test. The root MSE’s of 1983 to 1989 were the smallest in comparsion
with the three periods, in which the one of the model for the global over extra-terrestrial
solar radiation and sunshine rate was the smallest. Such equation was chosen as a better
model. for estimating the global solar radiation in Taitung. The R?’s of monthly better
regression models were between 0.58 and 0.97. But the error of estimation varied with
months. The idealer models were the ones of January, February, April, July, August,

September and November because their errors were below 5% and others were around 5%
and 10%.

Key words: Global solar radiation, extra-terrestrial solar radiation, Sunshine rate.
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Table 1 The data of best track, intensity and movement for typhoon ELLIE

BHAE | BBEE

Bo(Z) & o fi B |FLKE BARZE (W/S) | RALE (KN)
HiE (&t & | % & (¥B) (DEG) | (KM/HR) | & #® | B & |30 KTS |50 KTS s
11-100 | 24.1 156.4-|.-...998 302 14 18 23 80 - BE
06 | 24.6 155.3 996 297° 21 23 28 80 -
12 | 25.1 153.7 990 289 28 25 >33 100 -
18 | 25.7 152.0 990 292 31 25 33 100 —
12 {00 ] 26.0 150.8 990 286 21 25 33 100 =
06 | 26.5 14%b5 990 294 24 25 33 100 -
12 | 26.9 148.2 990 289 23 25 33 100 -
18 | 27.1 146.5 990 278 28 25 33 100 -
13 (00| 27.2 145.5 985 277 17 25 33 100 -
06 | 27.2 144.2 985 270 21 25 33 100 -
12 { 27.2 143.0 985 270 20 25 33 100 -
18] 27.1 141.9 980 264 18 30 38 120 -
14 100 | 26.9 140.8 970 259 19 35 43 120 50 o
06 | 26.8 139.6 965 265 20 38 48 120 50
12 | 26.5 138.2 965 257 24 38 48 120 50
18| 26.3 136.7 965 262 25 38 43 120 50
15100 | 26.2 135.7 965 264 17 . 35 43 150 50
06| 26.2 134.2 965 270 25 35 43 150 50
12 | 26.0 132.1 970 264 35 ‘33 40 150 50
181 25.9 130.2 | = 970 267 32 33 40 150 50
16 (00| 25.7 129.0 970 260 20 33 40 150 50
06 | 25.5 127.5 970 262 25 33 40 150 50
12§ 25.3 126.5 975 258 17 30 38 150 50 B
18 | 25.2 125.5 975 264 17 30 38 150 50
17100 | 25.1 124.5 980 264 17 28 35 150 50
06 | 25.1 123.5 980 270 17 28 35 150 50
121 25.1 122.8 985 270 12 25 33 150 -
181 25.1 122.0 985 270 13 25 33 150 -
18 |00 25.1 120.8 985 270‘ 20 25 33 100 -
06 | 25.1 120.0 990 270 13 20. 25 80 —
12| 25.0 119.2 998 262 14 15 23 - - TD
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RO EERRAEHBABEBESR (RESWESH)
Table 2 Warning stages issued by CWB for typhoon ELLIE ¥

X OF| B B R i |3 .
mE L
% % |8 |®|s % E 3 £
WE | 3| 1]16] 3(30 |AMLBEE - RLEEE B
wE|[ 3| 2(16] 9[25|amisEE  ALSEE
WE | 3| 3(16[15]15|4MLREE  ALSEE AL - EAL
W | 3| 4(16(21 |15 | ARMLEEE  RLFBERE BEELS G ML E ~ 4O i
whe | 3| 5|17] 400 {amEnEE  RESEER S BEHELS ER AL -ME-FH SE AN AT Bb BRREHE
W | 3| 6(17( 950 |ARMEEEE  RABHEREGBERLS R Ak hE-FHCER-EW A% B AR BESMEREE
W | 3| T{17]15 |15 | AMEEEE RESSERABERLSD ER-AL-SE -FH O ME -EZW- AT T B -EE-¢MARER
W | 3] 817 (21 (30 | AMLEEE  RABBERG BB S AL -ME-FU oME-EW- AP Tk HR- -HE-2MARERE
BE (3| 918 4|15 | AWABEE - RABEER S BE RIS ER- AL ME-FV OHE -EW AT Bl omE- -tE-MRER
YBE | 310 18| O[30 |AMKNEE  AWERLE - MSEREANE |EB - AL -HE -FH -BE -4 2MRER
Wh| 311181545 | AMEMKE - AWEHLYE 2FBEREESE |SMREHLE  PLROANABRERBERE FBH o
BB | 3[12]18)20 |10 | FHRARBARTECRE  SRBMR - T-D.




R=Z  EBNHARBEPLHEBRRC § 0 EME

Table 3 Eye-fixed for typhoon ELLIE by the Satellite Center of CWB

M (2)

2

S Fo i B ﬁiéﬁ B R M) |+ o iz B’ Eﬁﬁi BEEE
A|B|®R % (& B |8 K |RE | T-N/CI-N A8 (R | |#& B (& B |®BE|T-N/CI-NO
08 (15|17 |31 | 26.3 | 131.0 |poor | 13.5/4.0 08 |17 {04 )26 | 25.3 | 123.4 | poor | 13.0/3.0
08 (15|18 34| 26.2 | 131.0 |poor | 73.5/4.0 08 [17 {05 (32| 25.2 | 123.2 |poor | 13.0/3.0
08 (1519 |34 | 26.2 | 131.0 |poor | 73.0/3.5 08 [17 {06 |34 | 25.2 | 123.1 |poor | 13.0/3.0
08 15)20 33| 26.3 130.4 { poor | T3.0/3.5 08 117107 |34 25.2 122.9 | poor | 73.0/3.0
08 11512133 | 26.1 4 130.3 Jpoor | 73.0/3.5 | (08|17 ]08 33| 25.2 | 122.7 [ poor | 13.0/3.0
08 |15 |22 |26 | 26.1 | 130.3 |poor | 73.0/3.5 08 |17 {09 |33 | 25.1 | 122.5 |poor | 73.0/3.0
08 115123132 26.4 | 130.3 |poor | 73.0/3.5 08 |17 [10 |26 | 25.0 | 122.3 |poor | 73.0/3.0
08 [16 [-00 |34 | 26.4 | 129.5 [poor | 13.0/3.5 08 | 17 |11 |32 | 25.0 | 122.2 | poor | T2.5/3.0
08 |16 [01 (34| 26.4 | 129.3 [ poor | 13.0/3.5 08 [17 |12 |33 | 25.0 | 122.2 |poor | 12.5/3.0
0816102133 | 26.4 | 129.0 |poor | 13.0/3.5.| [og 17|13 33| 24.9 | 122.1 |poor | T2.5/3.0
08 {16 [03 34| 26.2 | 128.4 |poor | 73.0/3.5 08 |17 |14 {33 24,9 | 122.1 |poor | T2.5/3.0
08 [16 |04 |26 | 26.1 | 128.2 |poor | 73.0/3.5 08 |17 |15 (33| 25.0 | 122.0 |poor | 12.5/3.0
08 {16 {05 (33| 25.9 | 127.8 |poor | 73.0/3.5 08 (17 [16 (33| 25.1 | 121.9 |poor | T2.5/3.0
08 |16 | 06 |33 | 25.7 | 127.4 |poor | T3.0/3.5 08 |17 [17 {33 | 25.3 | 121.6 | poor | 12.5/3.0
08 /16 | 07 |33 [ 25.7 | 127.2 |poor | T3.0/3.5 08 (17 |18 |33 | 25.4 | 121.4 |poor | 12.5/3.0
08 |16 108 |34 | 25.7 | 127.1 {poor | 73.0/3.0 08 171933 | 25.5 | 121.2 |poor | 72.5/3.0
08 (16|09 (34| 25.8 | 126.8 |poor | 73.0/3.0 08 {17 |20 (33| 25.5 | 121.1 |poor | 72.5/2.5
U8 | 16 |10 |36 | 25.8 | 126.5 | poor | T3.0/3.0 08 |17 {21 (33| 25.4 | 121.0 | poor | 72.5/2.5
08|16 11132 ] 25.7 | 126.2 | poor | 13.0/3.0 08 (17 22 |33 | 25.4 | 120.9 | poor | 12.5/2.5
08 |16 |12 (34| 25.7 125.8 | poor | T3.0/3.0 08 [17 (23|32 25.3 120.9 | poor | 72.5/2.5
08|16 |13 |34 25.7 | 125.6 |poor | 13.0/3.0 08 |18 |00 {34 | 25.2 | 120.8 | poor | 12.5/2.5
08 /16 | 14133 25.5 | 125.5 | poor | T3.0/3.0 08 |18 {01 |34 | 25.2 | 120.5 |poor | 12.0/2.5
08 |16 [ 15|33 | 25.5 | 125.2 |poor | 73.0/3.0 08 {18 (02 33| 25.1 | 120.2 | poor | T2:0/2.5
08 (16 |16 |34 | 25.6 | 124.9 | poor | T3.0/3.0 08 (18 |03(33| 25.2 | 120.1 |poor | 72.0/2.5
08 |16 |17 |32 | 25.6 | 124.6 | poor | 73.0/3.0 081804 26| 25.2 | 120.0 | poor | T2.0/2.5
08 (16 |18 |34 | 25.6 | 124.4 |poor | 73.0/3.0 08 (18 [ 05|32 | 25.4 | 120.0 { poor | T2.0/2.5
08161934 25.5 | 124.2 | poor | T2.5/3.0 08 (18 |06 (34| 25.4 | 120.0 | poor | T2.0/2.5
08 |16 [20 |32 | 25.5 | 124.0 |poor | 12.5/3.0 08 [ 18107 {34 | 25.4 | 119.8 | poor | 12.0/2.5
08 [16 |21 (33| 25.5 | 123.9 | poor | T2.5/3.0 08 | 1808 |33 | 25.6 | 119.6 |poor | 12.0/2.5
0816|2226 25.5 123.7 | poor | T2.5/3.0 08 118109 |33 25.6 119.5 | poor | T2.0/2.5
08 |17 [ 01|34 | 25.4 | 123.7 | poor | 72.5/3.0 08 |18 {10 {26 | 25.8 | 119.4 | poor | T1.5/2.0
|08 117102133 | 25.3 | 123.7 |poor | 72.5/3.0 08 18 (11382 25.9 | 119.5 | poor | T1.5/2.0
08 [17 [ 0333 | 25.3 | 123.6 |poor | 13.0/3.0
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RN :EERBRARLEZEME -
Table 4 The eye-fixed by radar for typhoon ELLIE

#MUB HAEGNERHBEEY
Table 4B 47927 and 47937 radar stations

/ yin H 52 3 -
/ FEA HAAMREEBEEL R EEEE], ,[7 ] EEEw
Table 4A 47909 and 47918 radar stations (z)|& mlm = ()| &% =
W % | R oW 2 @ 47927 16/03 255 1284 47937 15/15 258 1314 ]
(i) [k & lw & ()% a1z & g 16/04 | 255 | 1280 | 15/16 | 256 | 1308
47909 | 15/09 | 263 | 1331 | 47918 | 16/12| 248 | 1268 © | 16/05] 28 | 12m8 | T | 1517 288 | 1307
P 50| zez | 1328 1 - T | | izel . 16/06 | 257 | 1277 | * 15/18 | 257 | 1303
; 50| ze0 | 1a2d | - To/15 | 250 | 1260 . 16/07 | 257 | 1215 | - 15/19 | 257 | 1302
; Bzl e | B | - o716 | 750 | 1298 . 16/08 | 256 | 1272 | * 15/20 | 257 | 1300
. 15/13 | 259 1315 4 16/17 | 250 1256 ’ 16/09 | 254 1271 ’ 15/21 [ 257 1297
- 1514 259 | 133 | - 16/18 | 249 | 1255 g 16/10 | 253 | 1268 | * 15/22 | 257 | 1294
. 15/15 | 260 | 1311 | * 17/08 | 250 | 1233 . 16/11 | 252 | 1267 | - 15/23 | 257 | 1292
© | 1s/16| 258 | 1308 | - 17709 | 250 | 1233 g 16/12 | 251 | 1266 | - 16700 | 255 | 1290
. 15/17 | 257 |'1306 | - 17/10 | 250 | 1231 ’ 16/13 | 249 | 1264 | * 16/01 | 257 | 1287
; s e |- T 250 | 1230 ’ 16/14 | 251 | 1262 | - 16702 255 | 1284 .
T e o ¢ 7712 | 249 | 1228 g 16/15 | 250 | 1261 | - 16/03 | 254 | 1282
; 520 | 256 | 1300 | - 13| 249 | 1228 - 16/16 | 249 | 1257 | - 16/04 | 253 | 1280
; 5721 | 6 | 1298 | ] e | 1225 , 16/17 | 250 | 1256 | - 16/05 | 254 | 1279
7 5722 256 | 1298 | - 715 | 209 | 1224 . 16/18 { 251 | 1255 | - 16/06 | 253 | 1277
; 1523 | 26 | 1202 | - T | 249 | 1223 g 16/19 | 251 | 1250 | * 16/07 | 254 | 1275
. 16/00 | 256 | 1200 | - 17717 | 252 | 1222 4 16/20 | 250 | 1248 | ~* 16/08 | 253 | 1272
; oo a7 | 1zss | - sl 28z | 1220 » 16/21 | 249 | 1246 | * 16/09 | 252 | 1272
. 16702 255 1285 J . 16/22 249 1247 - 16/10 252 1269
; T6/03 | 254 | 1282 . 16/23 | 249 | 1246 | - 16/11| 252 | 1267
v Toj00 | 255 | 1278 ' . 17701 | 249 | 1240 | - 16/12 | 250 | 1265
g 17702 | 249 | 1239 | - 16/13 | 249 | 1262
g 17/03 | 249 | 1238 | 16/14 | 249 -| 1261
. 17/04 | 248 | 1239 | * 16/15 | 249 | 1260
. 17/05 | 251 | 1235 | - 16/16 | 249 | 1257
. 17/06 | 250 | 123¢ | - 16/17 | 249 | 1255
A g 17707 . 248 | 1235 | - 16/18 | 249 | 1253
RMC TLERPEEZEYN
Table 4C 46699 and 46686 radar stations
B OE| & MfiE K M E i fii B M E O fr B
DA % 8 o
(Z)ld B X R (Z)|& B[R B | (L) & | X ®
46699 | 17/00 250 1245 46699 | 17/09 250 1233 46686 | 17/17 251 1221
” 17/01 248 | 1244 . 17/10 250 1231 - 17/18 252 1219
. 17/02 249 1245 . 17/11 250 | 1230 e 17/19 252 1214
3 17/03 | 250 | 1243 ’ 17712 | 250 | 1230 177 | 1rs20 | 252 | 1213
g 17/04 | 248 | 1241 | * 17/13 | 249 | 1228 | * 17/21| 253 | 1213
’ 17/05 248 1239 ’ 17/14 249 1228 - ‘17722 253 1212
’ 17/06 2417 1236 ’ 17/15| 249 1225 ” 17/23 253 1209
’ 17/07 246 1235 ’ 17/16 250 1223 ” 18/00 | 252 1207
. ' 17/08 246 1235 ” 17/17 252 1221 . - - -




#MD RERLEEFEEN

Table 4D 58041 and 59134 radar stations

&

S T - 4 W om| EffE OB OEfMULE
%8| U %8
(Z2) % #&|® &l ()4 # | ® & () &R &8
58941 | 17/12 | 250 | 1230 | 58941 | 17/22 | 254 | 1210 | 59134 | 18/00 | 252 | 1204
17/13 | 251 | 1228 17/23 | 254 | 1209 - 18/01| 251 | 1204
17/14 | 251 | 1226 18/01 | 253 | 1204 ’ 18/02 | 252 | 1202
. 17/15 | 251 | 1225 + | 18/03| 252 | 1202 ’ 18/03 | 251 | 1202
. 17/16 | 252 | 1224 18/04 | 252 | 1201 18/04 | 250 | 1201
17/17{ 283 | 1221 18/06 | 251 | 1199 g 18/05 | 248 | 1199
S17/18 | 253 | 1219 18/08 | 251 | 1198 | * 18/06 | 248 | 1197
17/19' 25444 1217 18707 1 247 | 1196
17/20 | 254 | 1214 # | 18/08 | 249 | 1197
177211 254 | 1213 ’ 18/09 | 249 | 1196
REERA  SEEARMKELH JBEREME .
t-#H @

BAERK  BRERABHEE BN REREY
2Eo

¥ PERIEBREMEHA (R/A\) » PEER
HERZLIAR  AEREREHETERES
TE  EEEBEARE -

LREEERHEESE > HEBRAREL

B H A2 RS o
N~ BERE NS

HREERARERY  BRLEH/N s KB
85 2 8 0 B o 2 SRR B S o T
B REEES

LB = HA R UK R R ERE > BER

WBEREN T EREZE o

2 ERHER > HRAFEHBLEXRT
B o 0 = oA SO A B30 2 T
 RAREZZEERENL  BAREHE—AR
45 FARET o
 LEE-EERELE TREH, EhR
EEME AR ST o

A0 ~ RERE R TR T S S o

O BR R E B, - B R208 B —
wHOBBREEPERARE  HEGHE LRS-

OFBRANTREIEERZARTRES T
W EE AT o K LERHAREEE » Mk
LEBABLEEABRILR  ERBEES
BRRBERD  REZBEKE

CHPBPHEEERRELSHERAR
B 0 L B W0 T T TR A AL M B o TIT T
MAMewE  FEEERE  RAWNELPEL
HILE » RAWAENBANRD o

WEEREYRSHA  FERRET B

MEFELPE model#iF » B121A4 E » HEHEA$

AIAHURRAN 1409~ BB o MEREMRE »
AR 136364 B Rt » HARPGTW 149654 E
» A R IR TDRD ©

(B4R K B JRAE B3 2 B » ZE17H 062 182 0
BHEERERBNES  BEEERERNL
BBy @GR 68 mBRARTELER
FHRWEBOEI > RARKERLRERE
P BRI IR ©
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Table 5 The meteorological elements summary of CWB stations

_— B B & E (ub) B HE & X A X (2/9) BE K R ¥ (/s)
(B ER K RE|RR | K M R E|fRE |EE|RE (AW | B &
WAEE | 991.4|18/01:23 [48.2:| SE [18/01:40 | 992.9 |25.6 | 89% |34.2 | SE 18/01:42
H OB | 986.118/02:24 |26.0 [NNE |17/23:02 | 997.1[27.4 | 93% [16.0 N [17/22:29
B B 95%3.5 18/03:00 | 31.0 S | 18/04:04 | 989.6 [21.0 | 98% |19.9 N | 18/02:09
FW | 988.9)18/03:05 | 21.7 S |18/04:057 990.5]22.2 | 98% 7.3 S [18/04:20
B du | 991.2 [ 18/03:29 [ 19.4 [SS¥ [ 18/03:27 | 991.6 |25.5 | 91% | 11.7 [SS¥ | 18/03:35
# Ar | 996.7 | 18/06:00 | 15.0 | NNV 18/01:50 | 997.2 127.8 | 91% [ 10.3 | NN¥ | 18/01:00
& BE | 997.4(18/03:23 {18.3 N | 18/03:56 | 995.0 (28.3 | 78% | 12.7 N |18/03:41
B | 998.3 118/03:02 | 8.2 | NE |17/18:03 {1000.4 | 29.3 | 68% | 3.7 N |17/18:01
ARE - 18/03:52 | 19.8 | SW |18/02:36 T |19.1] 97% | 7.0 SW |18/02:30
¥ ¥ [1000.5|18/03:00 | 14.3 ¥ |18/06:40 1 1000.7 [27.7 | 82% | 7.3 | NE |17/02:11
1E # | 998.9[18/04:38 |10.7 N 1 17/16:56 | 999.9|29.5| 79% | 6.7 N [ 17/17:02
FIE | 756.7 18/04:52 | 4.3 |NNW |17/21:14 | 759.111.2| 86% | 3.0 | NW 17/21:10
X W - 18/03:00 - - - - - ~ [10.7 { NNE 17/20>:10
B B 997.7 | 17/17:26 | 12.7 | NNW [ 18/07:23 [ 1000.4 [27.2| 90% | 8.4 N |18/07:29
W M| 999.4118/03:26 | 8.2 { N¥ |17/03:26 |1000.3 |29.7] 75% | 4.7 | NV 17/16:48
RiEH | 995.1(18/03:05 [17.0| N |18/07:30 | 996.1 |27.7 | 87% | 12.8 N | 18/07:30
5 & | 996.3|18/03:41 | 10.6 | N¥ [18/04:41| 996.4 {27.6 | 88% | 6.2 | NW |18/11:08
W | 9098.0 [18/03:23 (26.8 | sw [18/02:00 | 998.2 | 25.8 | 95% | 20.0 ¥S¥. | 18/10:08
K B | 996.118/02:39 | 7.5 SW [18/02:30 [ 995.0 [30.0 | 58% | 3.7 | NE 17/09:10
B R | 996.5(18/02:44 | 6.2 |ENE | 16/15:07 [1004.4 | 29.9 69% | 3.3 |ENE |[16/15:09
B 30| 996.7 [ 18/00:52 [16.9 | NE |18/11:20 | 998.7 [32.5| 65% | 9.3 | MNE 18/14:07
b ‘ﬁ 995.9 17/23:59 7.9 NE |16/13:11 | 1005.4 {31.1| 61%| 3.7 | NE |16/14:36
E B 993.8|18/01:58 | 10.5 | SSW | 18/02:49 | 994.9 [27.4 | 71%| 5.9 | S5¥ "18/02:54
B # | 995.218/02:28 |19.4 | NE |17/10:58 | 1002.9 | 26.4 | 84% | 8.5 S |[18/05:15




BERARAHEARERKHE
during the period ( 16 to 18 AUG 1991) of ELLIE passage

Xk ﬁ (mm)

BOA (10 W/SHLE) | B X B Xk & (un) i
B W (BA-8L) |- R [k B(ER-KL) | +28 (B 8 (BH-BL) |# B |F B (BH-BL)
17/08:45—18/12:22 | 29.5 |18/02:00-18/03:00 | 9.0 |[18/02:10—18/02:20 | 68.2 {17/12:40— 18/08:05
17/21:30-17/23:50 | 5.5 |17/17:28-17/18:28 | 2.0 [17/22:29-17/22:39 | 22.0 [ 16/19:55— 18/11:55
17/19:00— 18/10:30 | 22.0 | 17/23:00-17/24:00 | 7.0 |17/23:12—17/23:22 | 183.4 | 16/16:40~ 18/08:10
17/13:10-18/05:05 | 23.3 |17/10:00-17/11:00 | 12.0 |17/10:46~17/10:56 | 209.8 | 17/02:10— 18/05:40
- 18.5 |17/06:10~17/07:10 | 8.5 |17/08:00—17/08:10 | 91.0 | 17/04:20— 18/04:40
- 21.2 |17/05:35-17/06:35 | 9.1 |17/05:40—17/05:50 | 177.3 |17/05:35—18/10:35
17/15:03~18/04:21 | 43.8 |17/22:09-17/23:09 | 29.0 |[17/22:09—17/22:19 | 58.0 | 17/09:35—18/11:10
- 18.1 [18/00:00-18/01:00 [ 6.5 [18/01:17—18/01:27 | 59.8 | 17/21:40—18/12:55
= 25.2 | 18/02:50-18/03:50 | 6.7 |18/03:00—18/03:10 | 42.9 | 18/00:30~18/09:10
- 2.5 |16/15:46-16/16:08 | 1.8 |16/15:50—16/16:00 | 2.5 | 16/15:46—16/16:08
- 23.0 | 18/02:32-18/03:32 | 7.0 |18/02:45—18/02:55 | 28.9 | 16/17:53— 18/10:10
- 33.0 [18/04:38~18/05:38 | 7.5 |18/04:50—18/05:00 | 42.5 | 16/23:53—18/06:20
17/20:00- 17/20:30 | 8.3 | 18/05:00— 18/06:00 | 2.6 | 18/05:00— 18/05:10 | 18.5 | 17/18:54 18/09:42
- 9.0 [18/03:58-18/04:357 5.3 |18/04:20—18/04:30 | 16.5 | 16/22:15— 18/04:35
- 17.5 |16/18:40-16/19:40 | 6.0 |16/18:50—16/19:50 | 43.2'| 16/17:50—16/22:10
17/15:12—18/13:00 | 31.1 |17/02:10~17/03:10 | 18.0 |17/02:12—17/02:22 | 31.1|17/02:05—17/03:20
17/11:20~18/14:20 | 5.3 | 16/14:29~16/15:12 | 4.9 |16/14:54—16/15:04 | 8.2 | 16/12:15—16/15:12
' - 12.8 | 16/17:40-16/18:40 | 6.6 |16/18:00—16/18:10 | 12.8 | 16/17:40—16/18:40 |
- 6.5 |18/02:59-18/03:59 | 2.5 [18/03:01—18/03:11 | 20.5|17/21:50—18/06:30
- 9.7 |17/21:00-17/22:00 | 4.4 [17/10:58~17/11:08 | 47.0 | 17/05:45—18/16:40
- - 7.9 |17/20:50-17/21:50 | 5.8 [17/11:09—17/11:19 | 36.6 | 17/10:57~ 18/02:10

-9 3"__






















































































































































































































































































































































































































































































































































































































































































































































































































































































































