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A Research of Precipitation and Runoff at
Hsin-Tien Watershed

X HAEL O ABERER W ER
W. 8. Kuo C.T. Chiang S. G. Chu Y. T. Hu
Abstract

In order to assist the development of the Taipei Regional Water
Supply Project and Planning for Flood Control System at Tan-Shui
River Basin, this research is trying to analyze each primary meteoro-
logical element which affected the correlationship between precipitation
and runoff volume over Hsin-Tien Watershed. From surface charts,
upper-level charts and rawinsonde data, it is trying to identify the
cause of the precipitation amount above 15mm per hour due to the
results of typhoon, thunderstorm or fromt. By means of electronic
computer, stepwise muitiple regression method is used to develop the
objective forecasting models for precipitation and runoff volume.

After implementation. those forecasting models will be able to
offer the reliable reference to the multiple operational function for
Fei-Tsui-Ku reserveir and planning for Flood Control System at Tan-

Shui River Basin.
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A Study of the Biennial Osscillation of the
Stratospheric Temperature and Winds in Taiwan

. 7 iz}

Yuan-Heng Wi

Chang-Keng Hsiao

- eastward in winter, but westward in summer.

Abstract

The purpose of this study is to analyze the upper ajir temperature
and winds over Taiwan area based on aerological observation records
between 1961 and 1975.

The even-minus-odd-year-difference method was used to compuie
the Temperature and winds at 500mb, 100mb, 50mb, and 30mb levels
over Taipei, Taoyuan and Tungkong. The results reveal that there is
a biennial oscillation of the stratosphere over Taiwan area. Followed
the Christian era year series number we found that for temperature
the average of even years is higher than that of odd years. but for
wind speed even years is less than odd years.

As for the change amptitude of temperature, it is greater in winter
than in summer, and more outstanding in the middle part of strat-
The major air current flows
The total amount of

osphere than in the lower part of if.

ozone over Taiwan is bigger in even years than in odd ones, besides,

its change scale increases in winter and decreases in summer.
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Report on Typhoons in 197 6

Abstract

There were 25 tropical storms occurred in the northwestern Pacific
region in 1976 and among which sixteen reached typhoon intensity.
According to the statistics, it shows that the annual average of tropical
storms during the past twenty-nine years is 27.6 and 17.¥ of which
reached typhoon intensity. In comparison with the cases of the past
occurences, it is discovered that both categories mere less than the
normal. ' A

The tracks of these storms can be roughly divided into b categories;
te, 11 in recurvation, 8 westward without recurvation, 4 northward,
1 eastward or northeastward and 1 sperial

Casualty and damage report compiled by the authourities indicated
4 dead, 8 missing, 4 severely injured and 20 wounded. 12 vessels were
damaged, including 3 sunk. A great damage was resulted to TPC*.

transformers and transsmision towers in Lin-Kou and Ta-An River

area with an estimated cost of over 103 millions NT dallar.
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Table 1. The summary of typhoon which
invaded Taiwan in 1975,
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Fig. 1. The frequeney distribution of typhoon

occurence within the area of North-j
Western Pacific in 1976,
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Table 2. The Summary of typhoon occurrence in Weastern North Paicfic since 1947,
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Fig, 8. Typhoon tracks in June, 1976
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Fig, 9. Typhoon tracks in July, 1976,
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Fig. 14, Typhoon tracks in December, 1976
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Table 3, The summary of vector errors
of forecasting of typhoon center
positicas issued by C.W.B, during

1976,
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Table 4. The summary of typhoon warnings issued by the central weather Bureau in 1976,
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Table 5. The summary of typhoon date within the area of North-Western Parcific Ocean in 1976,
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Table 6. The fixed positions of typhoon center in the year of 1976,
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A Method of Forecasting the Strength of Gusty Winds and
Amount of Rainfalls Under the Influence of a Typhoon
x ® *
Griffith C. Y. Wang

Abstract

Coast engineers have used the following pressure profile equation
to compute the possible heights and periods of windwaves at a point
which is under the direct influence of a typhoon. We meteorologists
may use the same equation to forecast the strength of winds and
amount of rainfalls while a typhoon is approaching a station.

- To
P==P,+a eXp T +reeeversmerinesriverens dren e e 6))

where P represents surface pressures in mb; P., the typhoon center
pressure; a, the pressure difference between the environmental sea
level pressure which is immediately out of the typhoon circulation and
the center pressure, P,; r,, radius of the ring of the strongest winds;
r, the distance between the point where the sea level pressure is P
and the typhoon center.

(A) Gusty winds

Take derivative of P in equation (1) with respect to r, we obtain

T —To,
dP,idr_—_-a r; exp T varsrsennss e RSt eR Akt s et ides i esrnent IR e ny bertrEtsaenrnanayss (2)
. . . 1
Since the geostrophic wind Vg=—ﬁ %
a r° _ T° 8
thus Vgaﬁb—f— e exp e LR L Ly ST P LS P VL PV TP Y Feeranhcbcasaras ravsarene ( )

In the northern hamisphere the relationship between the cyclonic
gradient wind (V,.,) and geostrophic wind (V.) is as follows:

Vet fI'Vg,—fI'Vg=O’ ......................................... L .........(4)
Put V., of equation (3) into equation (4)»

r
, 2 T, —To
we obtain Ee+frv,, —% ; eXp 1 =0 s, TN (5)

The quadratic equation for cyclonic gradient wind can be solved to give
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Vgr=}/% 1;0 exp T H+rSin’G—rQsing coeeeereessenssnnssnnnns (6)

Within a typhoon circulation the unstable tropical air carries down
momentum from the free atmosphere above to the ground, and gives
above-normal gusty surface wind-speeds. These wind-speeds agree
sufficient well with the computed V., from the equation (8), and the
corresponding sustained wind speeds are approximately 2/3 of the
values of gusty winds.

(B) The amount of rainfalls

Take derivative of P in equation (1) with respect to-t, we obtain
the pressure tendency equation as thus:

L
aplfat:a ;;’ exp_r-ar[@t IS UL L L TSP L L PR P LIRAL L LR (7)

Assume 3P/5t=AP[At, Br/t—=Ar/At and eitherl-hour or 8-hour for time
increment At. Then we are able to compute the l-hour or 3-hour
surface pressure change at a station corresponding to the distance
change between the typhoon center and the station where the amount
of pressure change is interested to be computed. The amount of 1- or
3-hour rainfalls is in proportional with the 1- or 3~hour pressure’
tendency (absolute value) provided the southwest monsoon is not
prevailing over the station.

(C)> The movement of a typhoon

Re-arrange equation (7), it becomes

By P r Lo

at :—a?largexp*r ............................................................ (8)

It is possible to compute the actual displacement of a typhoon center
if the observed pressure tendencies are available.
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_Ye ]
BEERRENEES 2B MBS P=Pota exp "~ e {1)
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To
FREE Vgrﬂl/% —;‘Lexp_T F 120 Sintd—rOSing: - rsereesenirscessaenans (3)
_ 9 . _Tq
é@é{:&@f@ﬂ% TIE= 1;_2 a exp T g_;_ ................................................ (4)
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Table 1, r, Cnange and Possible Exrror

(10 kms)
P,=94Cmb
r r,=40 r,=320
k BmEK
m mps mps
400 15
350 17
300 20 16 4
250 24 20 4
200 27 235 35
150 32 285 3.5
€0 C 39 36 3
50 | 47 46 1
X p#r 2k &
d T, —Jo_
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| l—‘ ==. 1 dp
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Table 2. Winds Vertical Distribution Within Typhoon Circulations

Nm Trix Opel Amy Gloria
m 8 Aug, 1960 5 Aug. 1962 5 Sept. 1962 10 Sept. 1963
SREC 300/35+ 53K TS 066/18+27 040440 +59 050/32+-49
1000 250733 060/ 19 050/40 02031
2000 360/50 07¢/24 060/62 010/48
3000 36056 070437 07054 010/41
4GC0 360/54 070/37 070{44 030/39
50CO 36043 07031 - : 030/55

6000 360/43 - - —
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Table 3. Gusty Winds Percentage Correction
Cal A T 1B i i B
oW | WEHER prEaow | B = 8|38 =2 F 8% 2 & i =
oL BT E O3 0 B w5 @ = 5 H 5 i B
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N 0 79 6894 2595
- wr NNE — NE| 4 10% 112 7994 107
Sinchy | ENE ‘ — 209 1294 739 1594
loaa_1976 | S — SSW | — 50y 1594 6594 209
SW — NW | — 309 1894 899 13g;
NNW — 209 69 7294 2294
NNW — NNE | ~ 10g4 219 6194 182
¥ rh | NE — 209 187 6594 17%
Taichung | SSE — S| — 209 1695 6244 2204
1898-1976 | SSW — 107 179 7094 1394
SW — NW | — 30% 2394 5844 1994
NW —NNW | — 10% 1494 65% 2104
E M OW|IN — NE| — 30g 11gg 5944 3094
Tainan |[SE — SSE| — 109 1945 6324 89
1897-1976 | S  — SW | — 209 200y 7094 109
WSW —WNW 0 182 6794 1594
N — NE| — 30% 259y 5894 379,
ENE — ESE o 994 7294 1935
= HE T | g + 109 11g4 8594 494
K?{Os_iung SSE — S 0 179 689 159
1932-1976 | SW — SW
WSW-—WNW | 4 1094 162 799 59
NW —NNW 0 119 7195 1844




NW —NNE| — 20% g 640/ 2594
% #|NE — ESE| — 10% 1204 €394 209
Hengchun| SE  — S5W 0 1505 739 1294
1897-1976 | SW —WSW | + 109 99 789 1325
W —WNW 0 149 719 159
NNW — NNE | — 30% 1394 629 2504
pi3 # | NE — ENE 0 89 819 114
Hwalien |E — ESE| — 10% 112 76% 1394
1911-1976 |SE — S — 20% 159 64% 2195
SSW .- SW | — 30% 209 587 2294
N —NNE| — 30% 1394 6294 2504
' M|NE — E 0 159 729% 139
I-Lan |ESE - SSE| — 209 1794 6994 1494
1936-1976 | S,SW —WNW | — 509 239 569 219
NW —NNW | - 40% 189 6294 209
NEE — SE
b H|S — SSW 0 894 8594 7oy
Taitung | SW —WSW| — 4% 209, 5994 219
1901-1976 | NNW — N | — 20% 89y 639 299
NNE —~ 109 1295 7294 169

SRR DL AR R e A SR A R R S

NNW — ENE 0 794 Bigy | 109

2 & % E — SSE o} 11¢z 8igy 894
Penkiayu | o _wew| — 1094 1204 739, 1504
19104976 | x| 1oy ot iy g
N - NNE o 99 739 189,

W | NE — ENE| - 209 119 85% 494
Lan-Yu | ES — SSW 0 1094 789 1294

1910-1976 | SW —WSW 209 129 809 895
W _NNW | — 209 139 1294 159,
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Table 4. Custy Winds and Tendencies of a Model Typhoon
with the Same Intensity as Billie.

0% Aug. 1976 Typhoon Billie r,=40, P,=%40mb, a =1013.2—$40=73mb

1 2 3 4 r 5 ) 7 8 9
PPP X Ty -
(mb) afo r TofT exp~Tr r’0?sin25 | -raosin2s ' V/2x 4156 MPS KTS apf3hra
400 | 91x10-2 155 — 124 270124 | 15 30 — 13mb
330 10,3 10-2 120 — 10,7 277107 17 34 — 1.5
10G0 6,30% 108
300 13,0¢ 102 84 — 9.2 29.0— 9,2 20 40 — 20
250 13.6x10-2 59 — 68 30,3— 6.8 24 48 e 26
200 18,4102 a8 — 62 33,0 6.2 27 54 — 3.7
980 A2 108
150 20,5 % 10 22 — 46 36,5— 46 32 64 — 03
100 27.0% 102 9 — 30 471 — 30 39 73 — 8.8
960 6,53 % 109 50 35,43 10~2 — — 1,6 48.8— 1.5, 47 94 —176
40 36,7 x10-2 — — 49 ‘ 49 98 21,7

ZEbh

Fhrn

BB

=l

=4 g

1 %

ZE I

= &

0900002

FR[RAL RENS R T EAR R R
Table 5. Actual Weather Reports While Typhoon Billie was Approaching Taiwan, R.O.C.

0300

Aug. 1976 Typhoon Billie
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Table 6. Comparison between Reported and Computed Gusty Winds,
090300 - 0500 0800 1200 1500GMT
r=390KM 306 217 150 90 BB omE
¥ o 30KTS 40 52 64 a2 FrEEAE (BEO)
695 38KTS 50 72 g5 119 T s
30KTS 37 £0 65 85 BB E
; r=395KM 311 220 142 22 B
& BT -
co4 30KTS 38 52 68 98 SEIEERE (BEC)
35KTS 45 53 63 100 TR
r=395KM 310 222 146 44 iR 1
= B 30KTS 3s 52 66 98 RN CH T
708( —4084) 18KTS 23 31 40 5% i 4 ke
- - 36 40 62 T i
r=425KM 346 258 178 67 (R
Z oJk W 28KTS 34 48 58 88
692( —1094) Z5KTS 31 43 52 {—2094)70
KTS | 36 44 52 68
r=480KM 400 320 230 120
;i ¥y 26KTS 30 as 50 70
757 (—8045) 18KTS 21 25 35 (—2024)56
28 38 62
r= 355K M 275 186
E oh T 34K TS 44 56
749 (—3094) 24KTS 3l 39
34 39
r= 452KM 386 310
B O W 28KTS 34 38
741 ¢ 0 5
34KTS 35 41
= 390KM 328
oW 30KTS 36
744 (10%3) 3BKTS 40
28KTS as
= 417KM 177
i & ZBKTS az
759 (1094) BIKTS 35
34KTS 87
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RN TEM B A O EIR 390 2 B »
ot B R RS 30 & - TIN5 MR 30 &) »
e 38 & % r IR 160 A ERF (1200Z) » 3
FMEMUR 64 B > TR 65-+86 &7 Hizfs
IS ER TG A I - M SRR SRR B E T 5 L
FREEE R R » MR » EHENR A
frft NNW-ENE Fj» BEESHEE » WihFEA
CEBGET AR SN (BIE0) » EEMAMLL o
BT E B SRR 88 A - 4 (-20%) 15IE
®ES 70 fi» R 15007 WEFIRIEREGE 68 &>
Wb R E R, TRAY BN R » R R
WR= WS T H Sk NW-NNW
—40% » LUH B EME R 06 R EHMRE » 1
IF 6 B TR R R TR R R & B A © %
TERAE > DUREE B RESE » RS HIE
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- B PO LS 2 Bk
BB D ME R 1B 2 30 SR AT (R B B T

R » MES AR R 4 MR S S = e
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BB BHRE G FRIEMSH T & 45mb 763
Tl 3.5mb s EFE Ap/At BL Ar/At I » FEHMZE
A LILIRi 4% 16 /R » BTN S st
2 1030-1330 REtas mEEi sy » 10802 e
BRI ARATRE 166 44 B » JEHGH 211 A4 B « f|E
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4 % r=166 &E%“:Toa exp -T=7.88X10_2

SUNEE Ar=(—45-1.2)+0.0788=—72 2@ s 1.3
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Table 7. Comparison between Reported and Computed 3-hour

Pressure Tencencies with the Amount of Rainfalls

090300 0602 0900 - 1200 1500GMT Aug. 1976 -
T+ =390K M 308KM 217KM 150KM TOKM b
— 13 — 2.0 — 37 — 53 —100MB | BigEE s
%o | — 23 — 3.4 — 45 — 45 — SOMEB | TRRIGE/HiEs
695 o 420 — 05 — L2 o FIES R BEE
— 23 — 14 — BD — 57 — 20MB | EEERERE
8 3 2 27 i7mm R (S/0E)
r=395KM 3IKM 220K M 142KM 22KM (F Eib)
— 13 — 20 — 37 — 56 —37.0MB
E OB OW — 23 - 33 — 3B — 5O —20.8MB
694 0 420 — 05 — 1.2 0 MB
— 23 — 13 — 43 — 62 —208MB
4 4 1 8 2imm
r=395KM. 310KM 222KM .| 146KM A4KM
— 1.3 — 20 — a7 — 55 —226MB
5 i — 13 — 40 — 45 — 54 —21.7MB
708 0 2.0 — 05 — 12 | 0 MB
— 1.3 — 20 — 50 — 6.4 —21,7MB
1 8 9 37 Slmm
r=425KM 346KM 258KM 173KM 87KM
— 12 — 15 — 26 — 42 —140MB
E oqk W — 20 — 23 — 39 — 38 —15.4MB
692 0 20 -~ G5 — 1.2 0 MB
— 20 — 03 — 44 — 50 —154MB -
S 21 a3 25 80mm
r=480KM 400K M 320KM 230KM 120KM
— 11 — 13 — 20 — 28 — 68MB
o 1 — 13 — 30 — 35 — 20 — 82MB
757 0 2.0 — 05 — 1.2 0 MB
— 15 — 10 — 40 — 30 — 82MB
2. 0 o) 2 45mm
r= 355KM 275K M- 186KM
— 15 — 23 — 4.0MB
T ok o — 38 — 20 — 31MB
749 — 05 — 12 0
— 38 — 3.2 — 31
0.4 1.6 18mm
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Fig. 8. Typhoon Billie Track, August 1976
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Table 8, Taipei Pressure Tendencies and Rainfalls during Typhoon

“G_loria’.' 10-11 Sept, 1963,
1963 10/9 11/9

ot JE R RS 08 11 ‘ 14 17 20 23 02 05 08 11 14
=/ R R ~ 08| — 82| —10|— 07— 31 — 44| — 68| —~ 48| — 32| 24
SEBEEES C 4+ 20| — 05| — 1.2 0 |+ 10— 05]— 12 ¢ |+20
2 I ¥ & Bt — 0,8i — 12— 15} - 19| — 31| — 34| — 73| — 60| — 3.2 |+44mb
=B O 3 | 9 31 18 a3 76 71 69 40 | 28mm
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Table 9. Pressure Tendenole and Rainfalls during Typhoon
Joan 29-30 Aug, 1959 at Tainan,

1959 29/8 3078
moEE | 18 | a1 2 | o ‘ cs ' 09 | 12 ‘ 15 | 18 21 24
= TS — 72— 48— 28]+ 59| «112| + 62| 1 22| 1 29 + 42 4 18
AR EEER - 1.2 O |+ 10— 05|~ 12 0 |+ 20]— 05| — 12 0
1 IE % & s — 60| — 48 4+ 38|+ 541 +100|+ 62+ 42| + 24| 4 80 +1.5mb
=Z/EE R 0 15 [ 125 19 11 6,1 23.0 33.4 80 1.0mm
B AW - - MEREA—— ——
A o - +-8 % & g
DR RGN » HUBE 2EE HES I SREE 1975, EBE LR MR Ry
¥ IR ZHN » TR SRR - BaGR » KAHER » 2,.57-28,

BRMAGELR  (FRE o WENZ kIS » gy > Sancier W. 1. 1958 Principles of Meteozo-

- . logy Analysis p239, p82 and p330
A~ ey & S = AT El 4 ~ Ty
SRR s A RERSEF SRR, - e B  E S
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Application of the Vertical Windshear Chart and
chhardson Numbers to A Case Study of
Clear Air Turbulence

ks bl ELE
Wen-Shuo Kuo

Abstréct

The vertical wind shear and the Richardson number express the
role of important effects in producing clear air turbulence. By means
of the thermal wind equation, a method for indirectly calculating the
vertical wind shear is derived. Then from the potential temperature
equation and the thermal wind equation, other simplified method method
~ is brought forth for calculating the Richardson number.

These two methods were applied to a case study of CAT encountered
by CAL 008 scheduled flight over kagoshima, Japan on December 4,
1975. 1t was found that only the vertical wind shear could not justify
the occurrence of CAT. With a view to having right conclusion, it
should consider the Richardson number in conbination with synoptic

factors as well the vertical wind shear-
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Fig. 2. Burface pressure chart (000Z
Dec, 4, 1975)

M= 644 12 § 4 g 0000Z ®EEy
Fig. 3. Vertical wind shear chart
(0000Z Dec. 4, 1975)
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Fig. 4, Vertical wind shear chart
(12000Z Dec. 4, 1975)
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Tracks of Typhoons and Their Prediction

¥
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Ming-Tung Hsu

Abstract

Predictid_ﬁ of typhoon"s tracks is a rapidly developing problem at
present. In this article, firstly, mean tracks in the northern part of
the west Paiific Ocean are presented. Secondly, varions new methads of

prediction currently used at the meteorological agencies in U. 8. A.

and Japan, such as, (i) persistence, (ii) climatological, {iii) synoptic.

{iv) statistical and {v) dynamical, are iniroduced in detail.
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Considerations for the;fEstz'matz'on of Area-Evapotranspiration

—— Using the Southweé.tern Area of Taiwan as An Example —

ﬁ[g ;

Fe

Yung—ho Chiu

Abstract

The Thornthwaite equation (1948) was used for estimation of area-
evapotranspiration under an assumption that'in southwestern Taiwan,
during the winter half-year, the precipitation is always greater than

the potential evapotranspiration.

With the aid of network, the runoff of study area was calculated.
1t was then compared with the measuring runoff data to ascertain the
adaptability of Thornthwaite equation in Taiwan.

i

= HI

F4k (evapotranspiration) HIEREM:TFELL

FURERT © EATE RGN - BRI AL

2R Tk B A R R § MR AT R
R BB R 45 T A 2k ok 20 SR o
h A AR S BT B E 0 BKBEGEZ %
%Bﬁﬁﬁ’ﬁmmﬁm%ﬁﬁﬁﬂmﬂﬁﬁmiﬁ
RARE o
KBS R E KSR MR A N E
A Thornthwaite, Wundt, Turc &
SLTTHRENE » A2 EMES Thornthwaite FEEEE
FE A AT REHE o
— R AT R RN TR R,
N=V+A = AW; = AW,
A N EKE
Vo AR
A EhiE
W @ LEKS B
W HEF KB
AR HREREFFEZFENE » KSR HT
AR » i BRI -
N=V-+A

S R F OB
#4E Thornthwaite (1948) WU » B4

BT A WY SR R V

(potential evapotranspiration) » IR+ &
ESH VTR o AL ARSI E
Nzt £HEENZENE A &
o A=N-V
Mg » REAEEEN A EUSERZHE A
{"g‘ a .
- FTER Azioiil o JREEPIEADT R R I
ERENE » A sREkEmAEs Thornthwaite
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A S T P AT BB o fAR3HE HY A% 4 70 1 0 B

13 fEaEys (FE—RE—) » BLUNR~ B~ =
HM=Z ATl P HIREKE  (Catchment) )’%Bﬁﬁ
FRER (ERET) o

= HEERMERTES M

i Thornthwaite (1948) %Q’%i\"ufﬂ%zﬂﬂ
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ET—16 (10 T/I)"
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FEZ WA E P = KWK F B B K B
(BRI « RETFH—FEELE - 1972)

) B Vild bd i BB B K B 108m? L [PRa——
o | MEEY | w2 [samw | 5awta |+-psws| BP0 |
355 400 939,11 77,68 161679 1754-1557
1 ' Ak : ' . 19591969
1956
T 812 R 450 1911.12 253,68 2164,80 0581970
o 410 = 4 P4 200 1297.23 102,68 1400.91 1960-1970
T : ATFHER °C FiEEy E. HAEERUBILE » NEAATRMNIRER
I : #E8 (heat index) #BHN -
_ iz' ( L )1-514 i&é&l«iéﬂi* gﬁ?ﬁ: (+—‘H§:@£ﬁmﬂ) e E
ER 4ip (A H) THRRRES 294 B4
a ¢ IR 5 e SR GHAME) BB ESR B4 M e

=0.000000676 13 —0.0000771 15+0.01792 I  {ERLHRIEEE BT o 5 RER 4T 5 il s e
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kjﬁﬁtﬁﬁtﬁ o FEHEF T » BERAAER=IHE
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LR AL hE s RN E (Ny) FLEERIER
2 (Vw) BEis (0D HEBEREDTRATRZ (
2R :

Ny =158495+0.15486H (r*=0.95)

Vw=387.003—0.07283H (r*=0.8b)
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MEE
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R AR > n ER 0820
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(1969) {HIBH » BN{F7=E: bl o FTRERN ARG
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The Development of A Lightning-flash Counter
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Y. N. Huang, S. W. Chen and Anh Tran

ABSTRACT

The theory of lightning and the present status of the lightning-{lash
counters used in the world, together with their criteria, are briefly .
reviewed. Based on these, a lightning—flash counter is designed and
produced to record the occurrence of the local cloud-to-cloud and
cloud-to-ground discharges. This flash counter comprises of two parts:
(1) a receiver connected to a T-m vertical antenna and (2) a register
which can record the rate of occurrence of the lightning flashes in two
different ways, either by a mechanical counter or by a servo type d. ¢

voltage pen recorder.
normal operation of this counter.

— ¥ e

B (Thunderstorms) HEESZ Hi B8 5t
BT TRMREN TAMNEEE 2« BTH
SRR 2B (Ground Stroke) HEBE
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(Radio Noise) MR BB EZERAHE
(Signal Quality) ¥ BE W2 HEAR RS

Preliminary results are presented to show the

& B o8k (Stroke of Lightning) M4 RHEWE
S 3t T T e R BT E e 2 B3 (Ground Stroke)
BEREMz B EL 2 2N (Clouds Stro-
ke) FifE « MELGELERTRT  KHRERE
TARMZFIcES o SRR IE R A% Pk
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(Transient High Current Discharge) BE
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KR EZEBRgEENE « HEREZZEEFEMm
BEELANE - AUHEZTERHSBHENEES
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HZEHNE BB (Intracloud Discharge)
M5z BiEe o
(CIERERIE  BETERELARE (Cloud-to-cloud
Discharge) M7 [RE=ZNEREZ o
EESHE - EEREZ R A HEE (Air Dis-
charge) M5 EZNERHLZ
MEZEEBNE  ZEHEM KR (Cloud-to-
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Analysis and Forecast of Taiper Monithiy-mean
Temperature and Total-amount Precipitation
by ARIMA Model

¥ i 3%
Hu Chung-ying

ABSTRACT

This paper presents a statistical analysis and forecast of the
monthly-mean temperature and total-amount precipitation in Taipel.
The basic statistical tool used in this paper is the so-called "ARIMA
model”, which is developed by Box and Jenkins. These authors have
constructed a very extensive class of time series models which are
capable of representing stationary. nonstationary and seasonal data,
and have developed an efficient model building procedure. Data covering
the period January 1963 through December 1976 are used to construct
the models. One-step-ahead forecasts are calculated from January 1974
to December 1976 and are compared with actual observations. Use the

models we also forecast Taipei monthly—-mean temperature and total-

amount precipitation in 1977.
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TR AR — A RPN B R B T
R FIRE 2 PRI o IR Z0 24 JF B — i T 5
B : (VEEERS5 (Analysis in frequency
domain) » RS SIE4F(Spectral analysis) »
FRIG R EER A 2 B L DA RS S & o FR 1 ih
HRERBINESEED  TRIEM » AU o
(ORI Z# (Analysis in time domain) » 8
PR FAT I 20 BT AU B A B B R R 35 5 B P B
Hi#% (Secular trend) » ZEi#EE (Seasonal
variation) fEE#ET (Cyclical movement) E{E

mEg (Irregular fluctuation) Z50EE » Bi=%
AR 8 » ARAFFHEINE » THMARDE—
AHRRE) » B IR M SATE R T DOGE o
Box and Jenkins 75 1970 4533 H—f@3rny RFrsse
FIG TR s GRS MR R T ERF T A e e
ST R B R 0 5% (Stochastic model) s
SEJE R BTN BRI B MR TR » b RS
1 (Auto-regression HERE AR) » o
(Integral, AR D HEEBH F¥4 (Moving—
average, fIFA MA) =#4 » iR ARIMA -
RHEZEFIESR » BEEEEFEZHERETE « &
W~ BEIRTR L APHE TR ST ~ BT R
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B R WE L

ARIMA ERMEER—YEREBEMMNE
(Z) WE—iBRERARAE  MRYERRA

Fo TSR Rl MRS B p BRHIE (AR
(p) BE%) ZHEEM > B AR o @EHEMEE)
B (MA (q) #s%) ZHEMER AR (p) ¥
HEEY
AT A Y A SR +hpZmp i
2.1)

MW Fo=Zo—u . ¢ BERAGEETHE » b1,
$:-0p B AR (p) #AM p BBE > {a} WHIR
i (Shocks) » ¥iEh LERILEDRBIIE—~FEBS
Bl (Normal distribution) HJiZE{H (Expect
value) & 0 &8 (Variance) & 0.7 [E—FF
P2 FERE a., aw - XEBRAME (white
noise) ¢

%j\%‘ﬁ:%@jﬁ ¢ (B)=(1_¢1B“¢‘2B2'"_¢p
BP) s B BB AT (Backshift operator):
BZ,=Z,'B*Z,=BZ,.1=Z,~ 2 Bl (21) XWHAR
B

¢ (B)Z.=a, (2.2)
MA(q) #A AR
Z =& /2T TR/ v WRELLILLY —0q At=—q (23)

01,050, B MA (q) BXE q HBE a
A REET s BABEREK 0(B)=(1-0,B

—0:Be---—0,BY) » B (23) ANFHE :

Z.=60(B)a. (24)

fodr (21, (23), ARMA (p,q) » EAEX

TR

T L gt Gplyat oty Lo T2,

— DBy - (2,5)

Eqiikat

#(B) Z,=0 (B)a. (2.8)

SRR R R R I — # 5 B T R
(Stationary) s 7R B PR A A TR
POSEET) » T L MR S AE R (R G TR » R R RS
s T B A e — R A s R P R (Non-stati-
onary) s HETAHTRAFE ARIMA (p,d,q):

¢ BV ‘Z,~0(B)a, (27
VSRS T FRYS—IE TR 2,
I d Zees BB naTBaRmEs » v=>1-B),
Vzuﬁ(]_ B)z ...... o
HLEEAT ARIMA ISR » 5 A G
HepEE M EETREEN ARIMA s #5X
BT PRI T

LB AR o PR G R A

e

2 RUBHE A R B o

3.t S R B Tl sk h B P AR A 22 il o
A BB R EY - R AT RERNN
FIMMERREF . BREF S PHEEN (Prin-
ciple of parsimony) e
BN A B TTA A BT BRI » ADR A
TR+ T NRETE 2~4 B ERFREARE
BRI o LEHE— TR R — R -
1 R (Identification) @ ¢
AGEZEEEER
HOE B A I RE R M 7R » BARIAL
SkZEEik: (Non-seasonal) HFHZF| #izoREH »
e En s p R A A B R E S B AR
(Autocorrelation and partial autocorrela-
tion function)» EHMEH (HEE ach) #MEH
BEHTARRE

o= Ko

FL.EsEM (Lag) k HifSH acf, R.EEMR k
FERAEYE iR (Autocovariance) @ HEER-

#E:
1 N = =
L (ZZ)(Zure=Z)

Rk=—'—‘ Hb

N

N SHsyRign » L SRAEEKE Z

SEAYERTELE o Bartlett @ BHERRS-

MA(q) ¥ acf pyfiiliZ#Ez:(Standard error)
i

k=0,1,2-L (2.8

SE () =+ VAR (B.)
2
VAR(&)=7§41+22“ 5}

v=1

k>q
(2.9)

4 EAMER (5 pach) HAETHET
ARE
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WA AR(p) K » pacf B551EREEETR ¢
SE(®.)= 17%7- k=ptlee (2.11)
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NG S i
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pacf BEi#E*> k>p B pacf B7EL » WNE
ATTEEHEFIE AR (p) 5 o

OEE k<q I acf BEE k>q & acf B
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HEE » MTEEHREEFS ARMA (p,q
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(1 — e FBP®) (1__]3&)‘11'2‘L
=(1—03B— o0, BY) e, (2.12)

B oot * BEEE ARG BN
ERE d, BESRY - 0,%--0,.% BFEE MA
(g0 BW q ERE {e.) BRINRIEFT -

CABIBIEGE =8 [ 1=
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=(1—@, B—e-—8, BY) g, eeeeer (213)

$EE {a.} BEFIRIR AR ED « SIEEEE O
WREE 0.
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FEEHEESY » IIREAEERR o
2455t sl 2 (Estimation)

A B B AT AGR IR R I RO BE
Bk (26 e 21458 o BRFNFEEE (¢,
O Be /8 $:0%,000%) WRMER (BB K3
Wih2EH (Initial value) QA TIREHE
WRRMGTNE 2. FRSE (EEREE
W) RyFERE B2 (Non-linear least
square error method) » JERA Marquardt ${E
fRik » BRAET A (Iterations) FFEE» BITIR
HERTER B2 IE » BRI E AT ERE R
RRHEE R A BB B R ETE
3820 (Diagnostic checking) @

BEEVRNBHMEE - TATE—SBERIL
B R TR AR EET] » BIGEE Y
M (Goodness of fit) fERBEITIR » B IFE
AT LR
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Bl a,={1—m B—mB2es )fZ"a
=7 {B) Teeereeememmmiiniminn (2.21)
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HZ S (222) Kl ¢ (B) B 9 (B) fUA
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R t+ 4 REESEHTRRIE

VARE)) ='5,: P A (/e ) ST (2.25)
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S T YA oF TRV /255t ol LLELEENRELLREY (2.26)
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THSREACRE R BHE— ~ ZAREE &~
AH B s BT Z, RS 168 @ £ 1R Z,
FEN 1 232N 36 AW acf » ST.E. £k (2.9
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— 19 —
24,36 poHi DL 5 B ISR RREE IR RN » BAR
A—EEE 12 A ANENBMLTE » WK s=12 1
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FE R 2 (a) » B 1,10,11,12 acf KRR
B2 > SR 8 1 act RS PG EIAEZE » JLBh act
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% 1. ELATGEESHREG act
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8T, E. 0,25 0,27 Q.27 0,27 0,27

25-36 0.69 0,39 i-o.oa 039 | -0.67
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Diurnal Variation of Upper Wind and

Temperature over Taiwan

i 17
Hsu Shyng

ABSTRACT

Annual mean 12-hr wind and temperature differences (1200Z-0000Z)
are computed from monthly mean data at 13 levels between the 10C0mb
and 10mb for Taoyuan and Tungkong, Taiwan. (1859-1866). Wavelike
features are found with amplitude of the order of 02-2 mfs and
wavelenrgth of 4-10km for wind, and with amplitude of the order of
0.2-2°C and wavelength of 6- 10km for _temperature. The diurnal variation

JY S

of temperature is almost consistent with that of wind.

The amplitude of wind increases with height -and _the direction

changes in counterclock wise. The tidal wind fluctuatmns at Tow- levels

is a superposition of trapped and propagating modes, but there ex1sts

only vertical propagatmg mode at higher levels.

By harmonic Anpalysis, there is no long-period vanatwn of 12-hr

wind a_nd temperature differerce, but in general, the amplitude with

period. of one year is greater than others.
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oy 85 293 6C 328 10 27 168 43 102 125 192 285 339
% 15 e 1 3 6 0 3 0 1 6 1 13 6
C; 0.03 0,09 2,28 0,27 0.23 0,23 0.34 0.21 044 o1 0,16 C.48 0.2t
Ay .25 149 133 52 9 81 3% 333 19 72 8 182 79
2% 0 Q 2 4 2 2 2 1 3 0 8] 6 0
Cg 0.09 Q.19 2,22 0,21 0.32 0.20 0,37 0.21 035 0.26 0,19 039 0.67
(1 m 131 203 14 358 31 259 190 333 217 28 117 58
% 1 2 2 2 4 1 3 1 2 1 0 4 4
C, 0,07 013 1,97 0,30 Q.21 0,00 0,31 0.21 0,04 02.% 013 04,6 042
oy 56 128 269 5 21 134 225 23 310 21 270 227 79
24 G o} i 4 I o] 2 1 o] 2 0 5 1
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&g 197 84 46 65 60 78 356 110 36 98 316 292 123
% 0 1 2 2 2 i 1 0 1 0 2 3 7
Cs 0.16 0,10 2,18 0.32 C.36 C.34 032 0.51 0,41 021 0,41 0.23 0,35
22 81 298 103 46 50 28 190 87 56 355 272 192 134
9% 3 0 2 5 5 5 2 6 3 1 4 1 1
Cs 0,18 0,64 266 0.40 0,40 0,45 0,92 0.63 1,17 1.04 1,29 0.48 0,18
g 68 146 184 326 12 41 85 40 54 248 221 81 345
% 4 22 3 9 6 8 18 10 24 29 43 6 0
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Methods of Analysis and Forecasting of Torrential Rains

in the Northern Part of Taiwan. R. O. C.

.
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=
i

N
i

. Griffith C. Y. Wang

ABSTRAQCT

The torrential rain is defined here as a moderate continuous rain
associated with heavy thunderstorms or rain showers with a 24 hour
rainfall over 100mm. The mnormal synoptic pattern generating this
kind or weather is as thus: A distant typhoon is located in the South
China Sea, and an active stationary or warm front with a well modified
continental polar air mass dominates over the northern part of Taiwan.
The typhoon circulation brings high moisture Iaden Pacific air mass
over the warm water modified c¢Pk, in which the air temperature is
lower than the temperature of water in the vicinity of Taiwan but
high enough to be freely lifted due to orographic effect through the
frontal stable layer above for the formation of thunderstorms or rain
showers.

Thus the accurate forecasting of maximum temperatures of the
c¢Pk air mass is a key-point which is able to be used as the criferia

for forecasting torrential rains.
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Typhoon, Thelma & Tornado

%

%g;

Pao-chin Hsu

ABSTRACT

A study has been made of certain aspect of the typhoon
“THELMA” which had caused a lot of calamity over KAQHSIUNG
and PINGTUNG area during the time 9-10 A. M. on 25 July 1977.

Analyses of the surface and the upper air data as well as the radar

records for that time showed that the center of Thelma was passing
through the area.
neighboring places over that period of time the center pressure was
rising but the circulation was not weakening.

The diagnostic attempt tried was to examine the reason why this
Thelma acted like a tornado with the gust wvelocity of 53m/s and the
great suction force and caused a lot of calamity. Due to lack of more
detail data, no definite and conclusive explanation for the behavior of

According to the wind and pressure data of the-

the Thelma has been given

some properties of tornadoes and some researches on hurricane-

tornadoes., suction vortices and tornado cyclone have been introduced.
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A Research of Precipitation and Runoff in
Hsin-Tien Watershed (FPrecipitation Part)

oL 4 ¥ 0&E 4 FOBOA
W. §. Kuo C. T. Chiang S. G Chu
ABSTRACT

. In order to assist the development of the Taipei Regional Water
Supply Project and established Flood Control System in Tan-shui River
Basin, this research is trying to analyze each primary meteorclogical
element which affected the correlationship between precipitation and
runoff volume over Hsin-Tien Watershed. From surface charts, upper
level charts and rawinsonde data, it is trying to identify the cause of
the precipitation amount which is above 15mm per hour due to the
results of typhoon, front or thunderstorm. By means of electronic
computer, stepwise multiple regression method is used to develop the
objective forecast models of precipitation first, then the runoff volume
that will be implementes based on the precipitation part.

After implementation of precipitation part, those forecasting models
will be able to offer the reliable reference to the multiple operational
function for Fei-Tsui-Ku reservoir and Flood Coatrol System in Tan-
Shui River Basin. According to muiltiple correlation coefficients of the six
models, the typhoon precipitation models present very satisfied result
between 0.938 and 0.591, the front precipitation models are between 0472
and 0.543, while the thunderstorm precipitation models present unsatis-
fied result between 0.364 and 0.256.
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Study on the Characteristic of Aervosol around Taiwan Area

5 ow R w8 Rk & B OE
Shih-chong Lu Fu-lai Chen Tsai-chen Miu
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ABSTRACT

PART I: The Size Distribution of Aerosol Particles in Taiwan Area
The aerosol samples are collected by Anderson Sampler at Taipei,
Taichung, Jihyuehtan, Chiai, Tainan, Kachsiung, Hengchun, Taitung, Hwalien
and Keelung to calculate the concentrations and diameters of aerosol. The
primary result shows that the concentrations and diameters of aerosol

could be showed as the following equation
r

N(r) =kNoe 9

The respirable dusts has less than 50 percent in Taiwan area, the basin
area is particularly higher due to the bad transport velocity of air. The
heat effect and convection might cause the different daily variation of
aeroaol conceniration.

PART II: The Precipitation Scavenging Effect on Atmospheric Pollution
in Taiwan Area.

The prediction model of air pollution for city is decided by wind direction,
wind velocity and mixing depth. But otherwise the washing rate of precipi~
tation and the sedimentary velocity of pollutants are also the {mportant
factors.



This paper is to analysis the concentration of sulphion and chloride ion
in the rain and sea water along the Taiwan area. Comparing the conentra-

tion ratio, we calculate the enriched constant of sulphur dioxide and the

. sedimentary velocity of pollutants to comfirm the availability of the pre-

“diction model of air pollution for city. ~
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The Size Distribution of Aerosol Particles in Taiwan Area.
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