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Remote Sensing of Atmospheric Temperature
"Profiles with Angles by Scanning Microwave
Spectrometer Srom the szbus 6 Scztellzte

& R F
Hsu Yueh- Jinan

_ABSTRACT

The applica'ti‘on of SCAMS measurements  of Nin:q'bus. 6 orbital
meteorological satellite to the reémote sense for the atmﬁiépheric vertical
" . .o-temperature sprofile in ‘summer over Taiwan area has been studied. -
~ S8CAMS measurements weére fitst compared with calculations'of atmos-
pheric emission. by" using sounding data and theoretical atmospheric
model.. The statistical method used'here_'fog obtaining temperature . .
- profiles from SCAMS measurements is a r'eg'ression analysis of atmos- . '
-pherlc temperature profiles and mumerically-calculated atmospherzc
emlssxon The matrix D is chosen to minimize the expected error between
_the SCAMS determlned profile and the actual temperature profile. In
this paper, the author uses the SCAMS measurements on the two sides
of satellite orbit with view angles which is very different from meas-
uring at the nadir. Seven D’s are caculated from the priory atmospheric
data corresponding to the different . view angles of the Nimbus 6,
respectively. Based on the ahove amended concept, the calculation results
prove rather satisfying.
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Orbit Viéw ‘ ) Observed Ts Hour: L .
: ‘ - P Latitude | Longitude
I\“_i.umber Angle } channel 3 } channel 4 ! channel B Min:Sec : ‘
e 4500 { 26650 | 20344 | 21834 | 16:35:48 | 2569°N | 12091°E
‘ - 265.72 252,38 21634 | 16:36:2 24.81°N ’ 120.59°E"
, EZ FE 46747 7/30/75 12Z 2248°N 120.42°F
Surface ;
Character Sea Land
. Channel T j '
Yiew 3 ) o4 5 3 4 5
Angle ~ T )
4390 { 2867 | . 2547 219.0 279.8 255.0 219.0
- 0.40818 | 040573 0.40184 0.1 01 01
36‘00 { ., 2878 | .. 9BT.0 220.8 274.6 2574 290.8
- ' 0.44601 0.44359 0.43976 0.1 01 0.1
98,80 { 268.7 s 2887 222.3 275.9 259.2 . 2293
<5 0.47454 047216 0.46839 0.1 0.1 0.1
oo { 2603 280.0 2234 276 8 260.5 2934 .
Lol _ 0.49533 0.49299 0,48928 0.1 01 0.1,
. 1440 { 2698 | .. 2608 |.. 2249 277.4 261.4 224.2
' C0.50047 050718 | 0.50849 0.1 0.1 01
7 g { 270.0 2613 247 277.8 262.0 2247 -
. 051728 0,51539 051176 0.1 0.1 ol
00 { 270.1 961.5 2949 277.9 262.1 2249 .
052033 0.561804 0.51442 0.1 0.1 0.1
) . _ Observed T . S
NOrbI‘;t ‘;’r.}e;’ - — 2 IVIIJ-iEg?ééc Latitude | Longitude
umpber ngle channel 3 ‘ channel 4 ‘ channel 5 . :
1o o | 2690 678 | 21822 | 15:34:8 | 9201°N | 18L03°E.
’ {‘ 268.19 256.25 21728 | 15:84:19 22.03°N | -12084°E .
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El# + Satellite orbit on July 30, 1975.
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£ T 46747 82175 D0Z 224N 120.42°F -

Surface =
Character| - Sea Land -
Channel .
View 3 4 b 3 4 5
© Angle ) L L e e
Casp {0  men o mses 2218 273l 256 4 2213
. 0.89311 . 034045 “0,88626 0.1 0.1 0.1
36,00 i 2686 | 0 92583 2931 2748 258.6 9223.1
’ {‘ : 0.43110 ;- 0.42848 -0.45432 0.1 0.1 01
) 98 80 { e 269.3 260.0 - 2246 757 260.3 8246
b t 0.45987 0.45728 0.45318 0.1 0.1 0.1
91,60 {: 269.8 261.2 2256 | 276.5 2616 %25.8
CeT KE 0.43038 047333 0.47428 0.1 01 0.1
14 4o o 270.2 262.0 2264 277.0 2624 226.4
. ’ { 0.49520 0.49268 . (,48868 0.1 0.1 0.1
L pge { - 270.4 2825 | 2088 2778 9629 | 2968.8
s L (.50353 0.60102 ~ “(.49700 0.1 0.1 0.1
e I JFas 2626 | . 227.0 9774 | 263.1 227.0
E : : 0.50621 . 0.50371 - (.48975 01 - 0.1 01
)
R " . Observed Ty :
Orbit View Hour: . .

: o R o - P Latitude | Longitude
Number \ Angle ‘channel 8 l channel 4 ‘ chahner 5 | Min:Sec | o -
681 S 4160 . 96947 25841 - 218.65 - | 3:44:26 l L 23.03°N 12047°RE

AT A { 2605 | 25894 [0 21863 | 3:44:10 \ 2216°N | 12069°E
=E  ERA 46734 8/1/75 00Z 23.52°N 119.57°E. .
Surface Vs
Character|’ Sea | Land
b
Channel 5 . 5 5 . “’6
View : .
Angle T

43.90 . 265.2 252.6 215.4 2704 2528 2154
’ { (.39589 039337 0.38012 0.1 0.1 0,1
26,00 o 266.3 2549 ° 278 - 2731 2558 217.3
* { 0.43386 0.43126 - 042716 a1 01 0.1
'.28 go o 267.2 256.6 218.8 273.3 257.0 2188
. { (.46258 0.46002 . 045598 0.1 0.1 0.1
a1.60 T 267.8 257.9 2199 27142 | 2583 2199
“ { 0.48365 0.48103 0,47705 0.1 0.1 0.1
14 40 : 268.3 2588 . 220.7 27487 | 2693 #2807
- ’ { . 0.40784 0.49535 049141 0.1 0.1 0.1
Tlge { . 268.5 259.3 291.48 2752 - 259.8 v 221.8
. 0.50615 0.50368 0.49977 0.1 0.1 0.1
Qo gk 263.6 . © 2595 - 221.3 275.3 2600 221.3
{‘ 0.508_82 : 050636 | - 0.50246 01 01 01

- L QObserved T . T

i _NOrb];t o Aﬁefv . - ke I\Egugec Latitude | Longitude
umbexr ngie - ‘ channel 3 ‘ channel 4 ‘ channel 5 !

S KOV (I ‘ 9891 |° 21353 | 2422 | 26T°N | 12008°E
A {} . 28506 b 2473677 21447 | 2:42: 9 | 2281°N | 12034°E
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AN HE46747 8/1/76 002 22.48°N 120.42°E

Surface
- Character

Sea Land
Channel
'Viﬁw ( 3 4 5 3 4 B
ngie )
43,90 { 267.0 256.1 2207 2721 255.3 280.7
- 0.39367 0.39102 0.38684 .01 0.1 01
36,00 { ' 267.9 - 257.3 2924 2787 - 257.6 29224
- 0.43166 0.42004 0.42489 0.1 0.1 0.1
28 40 { 288.7 2589 293.8 2749 259.8 223.8
' 0.46041 0.45783 (.45374 0.1 01 0.1
91.60 { 269.3 260.2 224.9 276,7 260.6 2249
' 048142 0.47887 0,47484 01 0.1 0.1
14 40 269.7 261.0 225.68 276.2 2614 226.6
' { 049573 -0.49332 0,48923 0.1 0.1 01
7.90 { 2699 2615 226.1 276.5 261.9 226.1
. 0.50406 0.50166 0.49760 01 0.1 0.1
e { 270.0 261.8 226.2 276.6 262.1 226.2
: 0.50674 0.50425 0.50030 01 01 01
. . Observed T .
Orbit View B Hour: . .
i - vt Latitude | Longitude
Number Angle channel 3 1 channel 4 i channel b Min;Sec
660 43.90 { 265.06 247,18 214.47 2:42: 9 22.81°N 120.34°F
) 265.50 248.92 213,08 2:41:53 21,97°N 120.66°E
_ s B 46747 7/30/76 00Z 2248°N 120.42°%
Surface
Character Sea Land
Chanr;I -
View 3 ‘ 4 5 3 ] 4 ] 5
ngle
o 267.3 265.5 220.4 3.7 256.8 222.4
432 {
i 0.395689 0.39327 0.38912 0.1 01 0.1
86.0° { : 268.8 67,7 2221 2743 258.0 2221
" 0.43386 0.43126 0.42716 01 01 0.1
98.40 { 269.1 259.4 223.6 275.5 259.8 323.8
: 0.46258 0.46002 0.45598 0,1 0.1 0.1
921 60 { 269.6 260.6 2247 276.3 261.0 2247
: 0,48356 0.48103 - 0.47705 01 0.1 0.1
14.4° { 2700 261.5 225,4 276.8 261.9 295.4
iy 0.45784 (49535 (G.40141 0.1 0.1 0.1
7 90 { 270.8 261.9 295.9 2772 262.4 225,9
b 0.50615 0.60368 0.40077 01 0.1 0.1
oo { 2708 262.1 226.1 2773 262.6 226.1
0.50882 050636 050248 0.1 0.1 0.1
Orbit View Obsgerved TB Hour: . N
= Latitude ! Longitude
Number Angle channel 3 | channel 4 | channel 5 Min:Sec g
649 ' 599 { 266.19 247,63 21219 4:9:17 | 2289°N | 12L13°E
Lo ' 264,75 249,22 212.66 4:9: 1 21.81°N 121,98°F
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 The Prz'Mczry‘Studies for the Relationship between Solar
Radiation and Sunshine duration in Taiwan |

* & i
Kuo-Cheng Huang

S A e
Sen~Hsiung Hsu

ABSTRACT

This paper deals with the relationship of global solar radiation
and sunshine duration from the data of eight weather stations '
in Taiwan. The data of global solar radiation at Taichung,
Hualien, Chiayi, Tainan, Taitung, Kachsiung, and Hengchun were
available only for two years (1979-1980) ; except that data at
Taipei available for sixteen years (1965-1980) As the results of
analysis, The distribution of global solar radiation in Taiwan, a
tendency of increasing solar radiation with the lower latitude.
The correlation coefficients between solar radiation and sunshine
duration were 09711, the greatest, at Hualien and 0.7504 the sm-~
allest, at Tainan. At Taipei, since different type of pyranometer

“used for two periods, the correlation coefficients are not similar.

- From 1965 to 1973, the correlation coefficient is 0.7631 by Robitzsch
pyranometer, and in the later period (1974-1980) is 09373 by
Thermalcouple pyranometer, Therefore, at Taipei, the relation-
ship between solar radiation and sunshine duratioa of the later
period, can be expressed as repreroutative by the linear regression
equation of the Q/Q:=0.1974+0.5620 n/N Conrequently the estimated
value of solar radiation from the observed sunshine duration of
1981 was very close to the observed solar radiation, and the
probable errors were 54% for Taipei and 4.3% for Hengechun.
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Table 1. The basic information of eight weather stations in Taiwan.
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Fig. 1, Monthly mean solar radiation in Taiwan.
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Tablg 2. The regression analysis result of
solar radiation and sunshine duration
for Taipel.
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Fig. 8. Seasonal relationship between solar
radiation and sunshine duration at
jaipei weather station,
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Table 3. The regression analysis results of
solar radiation and sunshine duration
for eight weather stations.
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Table 6. Comparison of solar radiation between the values of estimated
and observed in 1981, Taipel. '
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Table 5. Comparison of solar radiation between the values of estimated
and observed in 1981, Hengchun,
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Table 6. The mean atmospheric transmissivity of each weather station,
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. Table 7. Relationship between solar radiation and sunshine duration

around the world.
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The Applzcatzon of Dry Day P obczbzlzty on the
Scheduling of Rice Combine Opemtzon

B OR A
Chin, Yung-ho

L N

. ‘Lee, Nan-wen

. ABSTRACT

The scheduling of - rainfall sensitive outdoor activities is
necessary for assigned task by a predetermined completion date.
For example, the delaying of field works results in unfavorable
growth conditions to crops in agriculture. Particularly, in a
mechanized farm, the occurrence of rainfall greater than some
specified levels becomes of vital concernh because the losses of
working time relate directly with losses of profit.

To estimate the workday of rice combine, a day was deflned
as a complete workday when its daily rainfall was less than 0.1
mm. The workday sequence of 'I‘ai-,(':-hv.mrg-“= and Tainan was fitted
by the first order Markov chain model, then Monte Carlo method
was applied to simulate the occurence of workday.
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A Study of Mesoscale Pressuve Systems and Their

Precipitation over the Northern Taiwan in the Early Winter

—;}%

R

#

Kuang-nan Hsu

ABSTRACT

Mesoscale pressure

exhibit rapid changes in intensity.
scale pressure systems is complicated by topographical effects.

systems which oiften induce severe weather
In Taiwan, the analysis of meso-.

Two different cases of mesoscale precipitation in the early winter
of 1980 have been analyzed in detail
and short period precipitation in Keelung area resulted from the topo-
graphical lifting of the unstable tropical air ahead of an approaching
cold front. In the second case, the widespread and heavy precipitation
in the Yeelan area resulted from an easterly wave disturbance acco-
mpanied by the topographical lifting of warm moist air advected inland
from the northwestern Pacific Ocean.

In order to determine the importance of mesoscale precipitatioﬂ,
. weather maps are analyzed to classify the types of precipitation which

occurred in the northern Taiwan during the early winter of the past:
* ten years (1971-1980). A total of 39 cases can be classified into two major

In the first case, the very local

weather cafegories with eight subcategories of weather type.
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(R 61.10,-80.12.)

Table 1 Heavy precipitation records (>80mm) and associated weather types over
the northern and the northeastern Taiwan from Oct, 1972 to Dec. 1980,
5 B H # ——— & ® ¥ B B W B (ME:&E
# A H # o4 | B | %2 E|aE W | % B

la 60, 10. 6 T+CF 0.8 16.4 b3.7 117.3 187.6
1b 60, 10, T+CF 0 5l 1.2 239 270.4
60, 10, 24 CF T T 1127 116 5.6

61. 10. 16 CF 0 0.2 135 185.8 0

4a 6l. 11. 7 CF+T 0.7 6.2 86.5 80.8 119.8
4b 61. 11. 8 E 0 12.6 40.3 109.2 27,8
B 62, 10, 1 CF 0 1.9 85.4 26.4 0
Ga 62, 10. 8 T+-cP 13.8 41.8 1213 41.0 192.0
6b 62. 10, 9 T4+cP 7.4 43,56 189.4 159.6 223.4
8c 62, 10. 10 T+cP 8.7 40,4 57.1 6.2 96.6
7 62. 10. 17 CF+T T 2.2 520 1218 21.8
8a 63. 10, 12 T+CF 16.1 29.3 37.8 51.3 1352
8b 63. 10. U4 CF+TD 11.8 2.0 8.7 16.3 96.6
8¢ | 63. 10, 15 CF+T 16.3 938 615 110.6 424
8d 63. 10. 16 T+CF 7.3 49 30,7 8,0 82,8
8e 63, 10, 17 T+CF 2,0 12.8 38.6 83.3 105.6
8f 63. 10. 18 T+CF 3.5 10.1 30.% 443 169.1
8g 63. 10. 19 T4+CF 11 7.2 168.2 68.6 8.9
92 63. 10. 25 E L3 31 12.9 62.3 189.1
0b 63, 10. 28 CF+T 0 B.5 189.1 76.6 22.2
10 63. 1. 8 E 12,3 T 24 8.7 _ 1109
11 63. 13, 30 w 0.3 0.3 108.8 22,8 06
12 64, 10, 10 E+T 0 16 0.6 108.5 2.0
13a 64, 10, 1B CF 6.0 7.0 1415 15.9 o0
13b 64, 10. 18 CF 1.2 78.2 47.1 120.0 38.0
13¢c 64, 10, 19 CF+TD T 2.0 10.0 176 126.4
14 64 11. 2 E 0 3.2 16.9 93.7 2.4
15 66, 11. 15 CF+T 0 45.6 166.1 45.6 43.6
16 66. 12. 81 CF 819 568 475 4.4 1.9
17a 67. 10. 13 T4-CF 81.0 117.0 - 158.4 188.9 68.5
17b 67. 10, 14 T+CF 11.8 134 1247 1.0 1.8
18 68. 10. 31 w 0 77.6 83.4 21.8 0
19 68, 11, 8 CF+TD T 43.8 46.5 1314 1.3
20 68, 12, 16 E 0 26.5 999 86.7 0
21 69. 10, 19 CF 4.8 45 1077 20.9 24
22a 69, 11, T 0 3.5 68.1 146.2 93.2
22b 69. 11. T 9.2 45 82,5 a7 T
28a 69. 11. 19 E T 1045 68.3 168.8 1711
23b 69. 11, 20 E 10,9 1195 112.8 99,4 40.3
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Table 2 Classification of weather types of heavy precitation over the northern and
the northeastern Taiwan in the early winter
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Fig. 2 Surface chart at 1200Z Oet. 15, 1976 showing a case of weather type CF (cold front).
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Fig. 7 Surface chart at 1200Z Dec. 16, 1979 showing a case of weather type E (easterly wave)
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Fig. 10 Suface chart at 1200Z Nov. 8, 1979 showing a case of weather type
CF+TD (cold front and tropical depression).



Fig. 11 Surface chart at 0000Z Oct. 31, 1979 showing a case of weather
“type W (wave-type disturbance).
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Fig. 138 Hourly variation of temperature {T), pressure (P), ra‘infall (R), wind
velacity (V) and direction (grrows) on surface at Keelung

‘ . e ’ . oo .:/ i i . . ] .,
3 A ' - A . 5r\/’ AR ‘ . a_
B4 @610 A 19 5 0000Z BREE (k) &+ FTHEASE (We ) K 700MB (0000Z)
WBZ & HE 5 BEHR kB SEH - BRRW SER © WEBRTNTRER D
EERMREEE "

Fig. 14 Composite chart of K-index (solid lines), precipitable water (dashed lines) and 700-mb
wind field at 0000Z Oct. 19, 1980. W indicates wet and unstable area, D dry and stable.
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Fig. 37 Surface chart at 0000Z Nov. 20, 1980, Easterly wave A stations over
the eastern waters of Taiwan and its wave amplitude has enlarged.
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Fig. 28 Surface chart at 1200Z Nov, 20, 1980, An upper-air westerly trough approaches the area
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positive vorticity advection aloft.
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Fig. 40 GMS IR imagery at 1200Z Nov. 19, 1980,
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Fig. 41 GMS IR imagery at 2100Z Nov. 19, 1980
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A Brief Report on Typhoons in the Western
- North Pacific in 1980

ABSTRACT

There were twenty eight tropical cyclones occurred in the western
North Pacific in 1980. Twenty four of them matured to reach the
intensity of tynhoon. Based on the typhoon grades employed by the
Central Weather Bureau, eight typhoons (Ellen, Joe, Kim, Marge, Percy,
Vernon, Wynne) developed to be severe; Six out of the twenty four
(Dom, Lex, Betty, Norris. Orchid, Sperry, Dinah,) were of the intensity
of moderate typhoon and ten (Carmen. Forrest, Georgia, Herbert, Ida,
Ruth Thelma, Alex, Cary, Ed) fell in the weak typhoon grade. JTWC
at Guam Classified Kim, Wynne as the super typhoons of this year
due to their extreme intensity with maximum surface winds 130 kts
(669m/s) or above. '

Norris and Percy invaded Taiwan in August and September respec-
tively. but they casesd only slight damages and casulties, since they
landed on I-lan, and Heng-Chun.

In the monthly distribution of typhoons in this year, it is seen that
there were only two typhoons in August, about four typhoons less
than the monthly average of 56 typhoons in August; and there were
four typhoons in May, about three typhoons more than the monthly
averagl of 1.0 typhoons in this month based on the data from 1947 to

1979.
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Table !. The Summary of Typhoon Warnings issued by the Central Weather Bureau in 1980
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Table 3. The summary of typhcon data in the area of North—Western Pacific Ocean in 1980,
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Table 5, The extreme weather elements from C. W. B stations during Percy passage.

BEFE (mb) BOH R KR & (ms A R E (mfs) | BOR (10 m/fs) Bk 7 A % K & (mm) : T S N
W

WiE | H %S| R RE| R R 4 SR | RE|RE| R0 A% B B 2 Brfé%ﬁ}“i?ﬁE&ﬁ%’d\%aH#%Ee"aﬂ#ﬁ%ﬁ}%jaﬁﬁﬁﬁﬁéﬁ%@Eﬁﬁ%ﬂﬁ# 7
B 4 iR |10030{ 18, 16, 0O | SE | 310 18, 11, 40 |10045 254 97| E 245018, 09, 50 | 15, 14, 0019, Cl. GO | 162 18, 11, 10~18, 12, 00| 87} 18, 11, 25~18, 11, 35| 89,7 16, 18, 35~.18, 21, 45
£ JE | 9994 18, 15, (O |NNE| 220 18, 05. 85 {10040 251 95 NNE| 133 17, 17, 00 |17 01, 0O~18, 08, 20| 21,0 18, 08, 45~18, 09, 45| 6.8 18, 08, 48~18, 08 53 | 1049 15 12, 1518, 20, 30
g 3 | 9062 18 16 43| 8§ 271 18, 19, 26 | 909.00 202 94| S 16,8 18, 16, 40 | 17, 03, 30~19, 02 40
O | 999.2 18, 14, 45 SW | 6817 21, 10 36.6) 17, 23, CO~17, 24, 00| 5.0 18. C3 CO~18 02, 00| 4282 15, 20, 15~-18, 13, 40
0 s | 989.4{ 18, 13 27 | NE | 88518, 07, 53| 9927 259 83 NE | 224 18, 05, 40 [ 16, 13, 50~18, 19, CO| 41 15 19, 32~15, 20, 32 1.2 15, 19, 323~15. 19, 42| 63 15, 19, 32018, 10, 35
B Jk | 9975 18, 14, S0 |ESE | =220 18 19, 8210009 280  7¢ ESE| 102 18 20, 00| 18, 19. 50~18, 20, 00| 255[ 15, 22, 57~.15 23, 57 9,00 15, 28, 40~15, 23, 50 | 1388 5 20, 00~18, 16, 33
@ AT 1989918 15 10 NE 19.6 18, 07, 49 | 997.8] 25,0 94 NE 12,00 18, 06, 50 | 18, 04, 10~18, 08, 20| 204 15, 21, 44~.153, 22, 44 | 13,0 15 20, 16~15 20, 26| 720 15, 17. 45~18. 11, @0
¥ o | 9894] 18, 13. 55 |[NNE| 140 18 04 20| 9958 253 84 NNE 6.5 17, 15, 40 3.4 15, 19, 40~15, 20, 40 1,20 15, 20, 07~15, 20, 17 5.6 15 19, 30~19, 08, 00
H H @ | ssaz18 13 10| § 180] 48, 13, 40| 8838 263 53 S iog 18, 13, 50 3.6 15, 19, 20~15, 20, 20 1.4 15, 20, 00~15, 20, 10| 53 15 15, 20~18, % 30
# Wl | 989618 12 15 |NNE| 250018 08, 10| 9948 258 g4NNE| 200 18 10, 15|16, 16 10~19, 03, 05| 6.4 18 15 40~18, 16 40| 40 18, 16 (6~18 16 16| g5 16, 02 25~19, 00. 80
# 3 | szl 18, 10, 45 INNE; 17.0,18, 05, 26 | 9889 261} g7 NNE| 123 18. 09, 50| 18, 09, 0o~18, {1, 00] T T T |18 CL, S2~18 0B, 05
B B (L (29820 18, 09, 59 | NE | 234 18 09, 50 [29820 147 93 NE | 15018 00, 50|18, 00, 00~I5. 10, 00| 6.2 19, 00, CO~19. Ol 00 2,5 18, 07, 20~.18, 07. 30| 50.3 15, 15, 02~19. 03, 07
x tly |2957.5) 18, 09, 43 ESE | 19718, 09, 40| 18, 09 00~-18, 15, 00 811 18, 16, 00~18, 17, 02 23 18, 16, 00~18, 16, iQ| 1342 15 21, 00~15 (8, 00
% @ | 985018 10, 45! N | 260 18 10, 12| 9866 285 86 N | 11318 10, 15 1a<?§: 2018 }g: bo| 1618 18 10~18. 14, 10| 07 18, 13, 40~18, 13, 50 | 44 18 07 l1~19, 03. 55
B Hk | 9778 18 10. 30| SE | 34418 Ll 15| 9827 275 8l SE | 217)18, 11, 20|18, 06, 50~18, 22 00| 21 U510 Bl 0B B 170y 1s 3017, 16, 40| 148 17, 15, 45~18, 23, Q0
# R | 986 18, 12, 00 (NNE| 43018, 09 55 | 9884 252  92|NNE| 275 18 10, 35 | 15, 12, 37~19, 15, 45 7.0] 18. 14, 00~18, 14, 50 420 18, 14, 10~18, 14, 20| 120 18 13, 38~18, 22, 45
{8 % | 9516/ 18 08, 45| S 424| 18, ©9, 38| 969.6, 262 96 S 22.8) 18, 09, 40 | 16, 09. 10 320) 18, 09. 25~18, 10, 25| 145 18, 09. 25~.18, 09. 35 | 170, 15. 19, 5518, 23, 22
B WL | 970,00 18, 05, 00 | NE | 59,2 17. 21, 12| 9932 232 1000 NE | 528 17, 23, 10|15 05 50~18, 20, 10| 456 17, 01, Q0~17, 02, 00 | 170017, 01, 24~17, 91, 34 | 1465| 15, 20, 45~18, 09 30
A B | 98L4 18 07 57 !BSW| 356 18, 07, 34| 9828 259 95 8SW, 20918 07, 20|17 18 10~18, 13, 20| 9.4 18 09. 0018 10. 00| 46 18 19, 21~18 19, 31 | ggo| 15 22, 48~.19. 04, 20
3 | 9930/ 18. 05, 18| NE | 266 18. 07. 32| 9943 256 97 NE | 150 18 08, 10|18, 02, 80~18, 12, 30| 174 19, 00, 10~19. OL, 10| 7.4 18, 04, 30~18, 04. 40| 760 16, 18 30~19, 05, 00
¥ | 995318 04 30| N | 271 18 02, 42| 9967 248 98 N | 200 18 Oz 40|16, 08, 30.18, 17, 00| 2335 18, 04, 00~18, 05, 00 | 9.0 18, 04, 50~.18, G5 00| 206.4| 15. 14. 50~19. 06, 30
f& 3 (w001,1(18 05 52| N | 221 17, 14, 57110056 248  8YNNE| 115 17, 19, 40|17, 13, 40~17, 23, 50 | 380 18, 07, 00~18, 08, 00| 240/ 18, 05 10~18, 06. 20 | 482.4) 15. 14, 05~-18, 21, 58
OB [10002 18, 15 15 | NE | 168 18 07 52{10034 2600 97 8SE| 14718 17, 10 <270 2018 98 001 asgl 1, 09, 0o~i8 10, 00| 120[ 18, 09, 4518, 09. 55 | 1202 15, 17. 10~18, 19, 48




£ REATAS AR RAARE R

Table 6 The Bulletin position of typhoon center$ in the year of 1980,

— 57_

. A A M A 3 ; 1 " A e s >

B B 4 @H# P | i %@% | A% s :xnmt_ﬁ DB 2
| B | % [ e b ]| A |Gemjn) B | B [t som |mb]m)s) Ji |Ckmin)

BOO1%k 4 H: 5| 201110 1782 994 20 | NW 24 16 | 02 [11,5 1420 950 52 | N 12

£ p | 6|o0z2|138l 1777 994 23 [NNW{ 26 o8 |122 1415 935 52 | N 12

(Carmen) 08 |147| 1765| 992| 23 [NNW| 20 | 14 |123 141,2] 935 52 [NNW| 10

14 (154 1772 990 23 | N 20 20 127 1410 940 55 [INNW| 10

20 |17.0] 177,9) 985/ 30 | NE | 26 17 | 02 1129 1414 940 55 | N 10

7|02 |184 1787 985 27 | NE | a0 08 {15.2) 141.2/ 935 55 | N 8

| o8 |185 1797 985/ 25 | NE | 22 14 |137] 141,20 938 55 | N 10

BOOZEER 5 H| 11 | 20 |12.% 1263 991) 28 {WNW| 20 20 [14.4) 1412 935 55 | N 14

BEo#E | 12|02 [180] 1281 991 25 | NW | 22 18 | 02 [15.2 1410 940[ 55 INNW| 16

(Dom) 08 113,6] 1267 991 26 | NW 25 08 | 15,6/ 1403 940 55 [NNW| 12

14 {142 1257 991 25 | NW | 25 14 |183 1400 940 53 [INNW| 16

20 | 14,8 1250 980 20 | NW | 15 20 117,20 139.5) 940 53 [NNW| =20

13 62 | 15.4| 1244 980 20 | NW | 18 19 | 02 [17.6] 1895 940 53 | NW | 18

08 16,0 1240 980 35 | NW | 9 08 | 180 133.3 945 52 | NW | 18

14 {16,6) 123.6) 970 35 | NW | 1510 14 190 137.6/ 950 52 | NW | 20

20 169 123,2 956/ 43 | NW | 3 20 |19.90 137.0] 965 45 | NW | 20

14 | 02 [17.2] 1230| 956 43 | NW 3 20 { 02 |21.2 136.8) 965| 45 | N 26

o8 |17.3| 122.8) 956 43 ﬁz?v; 10 " o8 |22 1855 970 38 | NW | 2z

14 |17.5 1227) 960 38 staston- 14 (23,5 1354] 970 38 | NNW| 24

20 |17.6| 122.6) 970| 38 \NNW | 510 26 |25.4) 1383 973/ 33 | N 26

t5 102|179 1226 980 35 NI\;irW & 21| 02278 1201|978/ 33 | N 34

© | 0818l 1225 983 28 NRW| 5 08 | 299 187.1) 980| 28 | NE | 44

14 181 1225 985| 28 | N 5 14 1315 1391 980/ 38 | NE | 66

20 187 1224 985 28 Nﬁ’é 5 20 [88.8 1419 9g0| 32 | NE 66

16 | 0z |19.1] 1227 985 23 | NNE| 22 02 360 1441 980 30 | NE | 60

o8| 195 1229 990 20 1\;]1%\1 8 06 362 146.8 980 30 | NE | €0

14 | 19,8/ 123.2 985 30 | NE 10 141402 1488 985/ 25 | NE 60

20 1204 i23.4 985 28 | NE 10 leoo4gs 5 F| 20 o8 06.7 1514jjo00 18] W 35

17 | 02 |20.% i23.7 985 28 | NE 15 ﬁgﬁ B 14 (073 149.91000] 18 |WNW| 35

| 08.|208 1285 975 33 | NET 15 | (Rorrest) 20 |08.1) 1480/1000| 18 WNW| a5

14 |209; 1266 975 33 |ENE| 18 21|02 |09.0) 146001000 20 WNW| 48

20 [21,0] 126.3] 975 33 | BNE| 15 8 |09.2 1452 950 20 W | 25

18| 02 |211| 127.0] 960l 50 | ENE | 15 14 |09.1| 1437 90/ 28 | W | ao

| os |21 1228 976 28 | E 28 20 | 09,1 1421 990{ 23 | W | 30

14 211 1279 s78l 28 | B 10 22 |02 [0%.6 1407 990| 23 \WNW| 30

20 (211 1282 980 25 | E 10 08 1105 1386 990 20 'WNW| a0

19| 02 |21.1) 1289 920 23 | E 14 107 1387/ 990/ 3 | W | 50

08 21| 1292 960 20 [g-w| 2 20 107 1360 950/ 23 | W | =0

goosge 5 A} 15| 08 | 9.5 1420 9;75 3| NW | 12 25 | 02 {108 1345 990 28 | w | 40

T B 14 | 104 1419 790 35 | NW | 12 08 111.0 ?3?'2 990 2.5 W 50

(Ellen) 20 [11.0 1420 960185 | N 12 14113 ;3@__6 990 25 | W 30




N N e | s N N wem || S
- H ’ B db#s| T |mbim/s| 4 (km/h) A |% :!l:fi&:i B |\mb|mfs) J750 [(km/h)
23| 20 [11.4] 1207 990 231 W | 25 B00Sgk 7 E| 18| 14 | 139 13741000 18 |[WNW| 28 ‘

24 | 02 [11.8) 127.9] 997, 23 IWNW| 40 ® 2 20 (14,2 1360 998 20| W 30

08 112,40 126,1| 990 25 ['WNW 40 (JOE) 19 | 02 | 143 1343 990 23 W 30

14 [13.00 1248 990 28 { NW | 30 08 | 147 1328 950 25 [WNW| 28

20 132 1245 990 28 | NW | 20 14 [149] 1315 983 28 |[WNW| 25

25102 (14,6 12235 997/ 28 | NW 40 20 | 15.2] 130.0 974 33 [WNW 25

08 {150 1218 997 26 | NW 15 20| 02 |15.4] 128.4| 974, 35 [WNW 25

14 (154 1212 990 23 | Nw| 15 | 08 |15.8 1266 970 40 lWNW| 32

20 |15.7] 1206 996! 18 |[fyNw| 15 14 | 16,0 1248 960| 43 (WNW| 35

26 | 02 |16,1] 1195 996 18 l'wnwl 20 20 |16.4| 1227 950; 45 {WNW| 30

800638 6 3| 2¢ | 20 125 1180 990 35 [Ty 26 21 | g2 |17.1| 1224] 950] 48 (WNW| 26

Y 12502 (133 1164 950) 35 ‘E.VIETVV‘;’ 28 ‘08 {17.4) 120.5| 960 40 [WNW| 26

(Herbert) 08 | 14,3 114.9| 99C| 35 | NW 28 14 [17.9 1191 955 43 'wNw| 30

‘ 14 1152} 1134 99o| 45 Nl“l{fgv 28 20 [18.5 1173 970| 38 {WwNwW| 20

20 | 16,0] 112.8 990 45 | NW~ 17 22 | 02 [19.0) 1157 970 38 wWNwW 30

26 102 1166 1116 99 50 | NW 17 0s [19.5] 1140 975! 35 |wNw| 23

08 |17.2] 1109 990, 45 | NW 17 14 1202 1119 975| 35 lWwNw| 39

14 |17.9] 1102 990, 45 | NW 17 20 [204 1100 975 35 [wnw| 39

20 [18.3 1100 990 40 | NW 7 2% | o2 {208 108,2) 985 35 |[wNwW| 18

27 102 |188| 109.8 990, 40 | NW 7 08 1213 1069 985 30 l[wNwl 25

08 [13.21 109.6 990| 35 [NNW 7 | 14 [2L8 1050 999 15 \'wNwW & 26

14 19,7/ 109.5 995 35 [INNW 7 lisooome 7 Fl 22 | 02 |104 1380 992| 18 ([WNW| 35

20 (20,20 109.3 995 35 [NNW 7 I 08 | 119 1367 992 20 |[WNW| 32

80078k 7 B! 7| OB 145 1365 598 20 [WNW| 24 (KIM) 14 |11.5] 1353 992 20 |[wNwW| 32

x & 14 |157] 1854 994| 20 [WNW| 14 20 [1L.6] 134.4] 992 20 |[WNW| 30

(IDA) 20 |16.5] 133.7| 994/ 20 | NW 15 28 | oz [1L.7) 1328 992 23 |[WNW{ 30

802|171 1319 990; 23 ‘'WNW 16 pa | 132 130.6 992} 30 |[WNW] 36

08 117.7| 1302 990 23 'WNW| [6 14 |13.7] 129.00 979 33 {WNW| 36
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The Foehn Phenomena Induced by Tybphoons and
The Effects on the Agricultural Crops

I T

Wen-Shuo Kuo, Chea-Yuan If'ozmg

ABSTRACT

In the period from 1959 to 1979, of sixty six typhoons that invaded
Taiwan, fourty seven induced foehn by accompaying circulation. The
frequency of occurruence reached as high as 71% ¢ : \

Accounting to the tyohoon treaks classified by the Central Weather
Bureau, the most typhoons, about 31.9%» belong to the third catagory
inducing foehn in the northwest district of Taiwan, such as Taichung
and Hsinchu. The rest, about 255% * helong to the second catagory
inducing foehn in south-east district, such as Tawu and Hsinkong. In
addition to an increase in temperature and a decrease in relative
humidity, it is also found that an abrupt increase of wind velocity,
change of wind direction and slight drop in pressure are associated
with the occurrence of typhoon-induced foehn.

Two indices of foehn. If, and If,, are intruduced and come to a
conclusion as follows:

(1) The Value of If;, which is greater than 0.1 may be regarded as

the threshold of foehn in about 96% probability, if the diurnal

variation is omitted

(2) The foehn intensity may be devided into three grades during
day and night time respectively as shown in the Table 8 and

Table 9.
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Table 1, The foehn induced by the typhoon which invaded Taiwan during 1959-1969
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Fig. 1 The circulations of typhoon “Ike” induced foehn in Ilan, figure shows
the variation of temperature and relative humidity at Ilan station in
June 18, 1981. Arrow indicates the foehn began at 17:45.
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Fig. 2 The trucks distribution of typhoons which induced foehn
in the west of Taiwan during 1959-79
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The trucks distribution of typhoons which induced foehn

in the east coast of Taiwan during 1959-79
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Fig. 5 The circulation of typhoon “Bess” induced foehn at Hsinkang Station,
figure shows the curve variation of temperature and relative bumidity
of Hsinkang Station on Sept. 22, 1971. Arrow indicates the foehn beginning
at 28:456L.




























































































































































