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The Summer Monsoon and Its Weather Featurves
Over Southern Asia and West Pacific

Pa_*o—kang Wan

It is suggested that the summer circulation system in the monsoon

region of the southern Asia and west pacific especially in summer
should be divided at least into four sub-regions. namely, Southwesten
Asia, Southern Asia, Southeastern Asia and West Pacific. Both the
topographical and orographical effects on the weather distribution
must be considered from time to time. The Tibetan High is a most
important role in summer in the monsoon region. It acts as a huge
power plant to drive the enormous thermodynamic tmachine. Whole
_circulation system in this particular monsoon region starts or ceases
according to the development and decay of the Tibetan High every year
on almost definite time.

The easterly jet stream in the upper troposphere and southwest
monsoon in the lower troposphere in this circulation system are closely
related. The monsoon rain periods in the various sub-regions are directly
associafed with the activities of thesouthwest monsoon. The “Mei-yit”
period in the middle and lower Yangtze valley is well known due to the -
interaction of the ‘Tibetan and West Pacific highs.

The influences of several kinds of traveling low systems in the
monsoon region in summer such as monsocon depressions, subtropical

cyclones and tropical cyclones are also discussed.
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Tke Damage to Agriculmml Products Caused by__

Typhoons in Taiwan, 197 2.
Chang Yeuch-ngo
Abstract

During 1972, there were 30 tropical c¢yclones in the northwestern
Pacific Ocean and 10 of them developed into typhoons. Fortunately, no
typhoon center hit this Island. However, on August 17, typhoon "BETTY”
moved northwestward near the northern coast of Taiwan. Tts moist
southwest-current Produced heavy rainfall over Taiwan, This caused
the eruption of a mountainous flood in the north-central Taiwan. and
caused great damage to agriculture, amounting to more than NT 145,
892,000 in all: paddy rice, more than NT 46,687,000; vegetables, more
than NT 46,671000; bananas, mere than NT 23,358,000; fruit trees, more
than NT 22804000; miscellaneous food, more than 4,551,000; and sugar
cape, more than NT 1,820,000,

The central part of Taiwan was the area of greatest damage. The
value of damage there was about NT 82,980,000 or 57% of the Taiwan
total. The lesser damaged aveas included the northern part of Taiwan.
with damage of about NT 588539.000, or 40%; Chai-Nan regions, with

NT 2798000, nearly 2%; southern Taiwan, eastern Taiwan and Peng-hu

Island with only about NT 1,585,000 or 12,
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A Péfactice A%alyéis of the West~Moving Typhoon and the
Ridge Lme in the Regzon of the Northwestem Paci fzc
Chih T. Chiang

Abstract

Whzn a tropical cycloae occurs over the ooean in the warmer seaéoni '
it is hard!y known. whether the cyclone is gomg to 1ntenslfY or to hit
some particular places. Some tropical cyclones develop into typhoons,
of which a few reach land. where one could cause a great disaster.
So the mateoroloclst must pay more attent:on to the mcwement of
typhoons. Many lechmques of ohJectlve forecastmg of typhoon motion
have been develr)ped during the past thlrty years, Vsuch as regressxon'

_ equatmns by H. Arakawa and by Griffith wang for forecasting the
movement" of a typhoon in the Northwestern Pacific  area; methods hy

RIehl—Haggard and Miller- Moore by use of the 500mb and 700mb _ -
" level charts, to forecast the movement of hurrlcane in the Atlantic -
“area. "All of them were using the surface pressure or the contour
height to compute X and Y components of the hoﬂzontal pressure

gradient at ‘several grid points. but they have not used the location of

the subtropical ridge as a forecasting tool at all -

In the region of the Northwestern Pacific, those tropical storms .
which developed under the ridge line at ther‘s_outh_ern tip of the Pacific
high and moved westward increased in infensity to the mature stage.
The direction of the typheon’s motion along its whole track is nearly
parallel to the line of R¢ points (Fig 3-5). The velocity of the typhoon
movement was similar to the ve10c1ty of point Rt of the subtropical
ridge line also.

According to the ideas above, the history of typhoon movement by
use of the subtropical ridge's position at the 700mb level is suggested as :
follows: ' . _

1. From the 700mb contour chart locate the subtropical ridge line for
each map-time and copy down all the lines on a map, and copy.
‘down-the typhoon track also on the same map-

Label the T points and R, points by number sequentially as in F1g 3-5

8. By use of a protractor measure the orientation of the ridge line of
point R. and of the typhoon’s direction of motion during past 12 and
2& nours..

!.\D




4. Measure V and V' in degrees of longitude.
i It appears- that the whole picture easy to find out the relationship

between the track of typhoon and the line of point R,

This analysis”

just describe 'my own ideas and can' not be a method to ‘predict the

movement of typhoon.
v E

WA SRR AV BT » e REL
HHFAERZ Y » G NEERS AL » 2B
BRI  TLHBE o S+ ERSERR
BREIERAR  ERBEETRLBETZHA -
EHEHEHRLETHRL Y  AARARER 25
18 » U0 Malone Bl 91 S5 IBEARHES 1
» BB 8 ARRIEREERAR 700
mb FREUE R A E T ENRAZ S
» LB BU55R Malone Ko lin) > FEFATH: iR
S BT SRR, b Lo 2 B AR 5 U B L
Mlller B B. L. Moore ﬁﬁ%%])ﬂ 700mb & »
DRSS (RS R 240 7B 20 #) FHER

it |

Jﬁm%Z@ihﬁﬂﬁﬂﬁTﬁZ%ﬁ ;. Riehl, Haggard‘
HR Sanbon :mﬁiﬁﬂu 500mb % %+ 20 BEE (
A 14 8 .:Jrﬁﬁéﬁtmﬁz&ﬂ% it el v

®; ﬁlIméﬁaé&@u 700mb BB
ZELRTAES 10°@%ﬁ£ﬁ2m}§=’r§iﬁu$ &l
LB 2 %

g B00mb ﬁﬂﬁﬁ'ﬁ% ﬁjc Bﬁﬁ%ﬁ%ﬂﬁﬁjﬁ)ﬁ
% RN :
%REEiEkﬁﬁﬁéﬂﬁéfﬁﬁﬂﬁﬁéﬁ%ﬁi%

% B BIRREENNEE 5 EH R BB R

EHEE  BREIETMSA  ERELER AR » |

AT » WRINEERAEEE » AR ARMIEE

ABPTRIE - ABEAERE J40° LIHNER 55
BRI BBETK » MR R AR
VESECERL - i BRAE R E AR TG B - SREEE
AFGE 1407 LIvatk » E35 ABIAEINE » 20
LI » S HERORTRD BRI MR » PR & AR BHHE »
HA BB RE MR A TSR e o8 g
» AT T00mb EEEEA BB 2 A
BRI, » BIMZ AR » EEETEEE S
BT ZIRAIT » fERmH STl o

AR PR 700mb S ERT EOR B = 8 R iR

S A MEIRENER S i s ]
HRIE » RIS » (MR ? LB A R
SEIEHIRA T » RE 2 %ﬁﬂﬁmﬁ’m0 

BT

So an effort should be made 'to continue study.

HREN » RATREEEREEER AL » 21
ERRERMER - BREERMEERLS » £9%
U #ETO00m b4 BETH #3458 i (Non-divergence)
I E NGRS AR B 500 R EE )2 5 »
FIEF T00mb FH&ZHE 600mb BE %5 » £@E

FRTRERE S W VR T00mb 4 Sk R a

T00mb SHEmMERRHEAL » ET4 5 TR »

REER 145° 5 mEREAMIE » LE% 400

P HER 16° LUARY%A 2 T00mb [FEE 0
YR - BRRAERERRSEN » RREIHE
BERSHT » WFARREER R M4 SBR[

SRR AR R BT R A

PR » W RITER RS ' B
%&i?ﬁﬁﬁ‘-%’rﬁz&ﬁ'f‘ s BIELL T 2447 » i
% SEHES TFHGIE 3 W AR IERE A 8T o
ﬁiﬁﬁfﬁﬁélﬂ%@éﬁﬂ e 60 FTAMERE
TR » & 61 £8 4 H#FRA %ﬁI{’Fﬁﬁ%

AT ¢ D A R Ak B 5

AL 700mb mﬁ%&ﬁéﬁhﬁ@ﬁﬂﬁ%%’iﬁ%ﬁﬁ

':~ﬂ%ﬁm
B8 A 11 EEJJ\HIJ:JEKZF?’E*EH?E%%‘&HEI@#
1 ALEAERRE 16°N » 81 143°E FE » SEmE
E 12 AR ERERE BFE (Betty) » EAERH
EIRERMELIEE s MRt » AZBTRER
R LA Bl - R ETRAREE ) &
P tigE AR ERE - FH 8 A 12 B
12Z 2 17 | 127 Bk sEAIRIE45 T00mb B
1% s ARENREEMEEAKE 140°E xy‘iﬂﬁﬁé‘ 3
ﬂ%ﬁﬁﬁiﬁﬁé*ﬁ@ﬁf&ﬁi 5. .
BETEHER % 11 2 T00mb %@EEL
ZE‘JEL%DEZ%EE%HU_E +IFEIEE }Eﬁﬂ“ﬁ%ﬁf
RERF ‘
@8 g 12 R 192,'-
(38 § 135 122~
(5) 8 H 14 g 122
(Ty8 5 15 g 12Z

(2)8 f 13'F 00Z:
(4) 8 § 14 B 00Z:"
(6) 88 15 H 00Z
"(8)8 A.16 g 00Z




- 30 —
(98 HF 15 g 122
()8 § 17 g 122
AR AR ERR I 1 » ﬁlﬁlfi%mﬁﬁﬁ@

(10) 8 4 17 g 00Z .

- Z 700mb SRR » N7 48NS ILRE S MBS » 4

BILRILIEREE - REAESZ R > BBHRAZ A
L FORHRY o B RNLE RN T MR R A I Y RS 2

; = 2 212
WHGZBT > (R8A 4R 122 2 &K » &tl'ﬁlji‘ﬁ;%ﬁ%? » RBERZ BRI R A 50 BR » WA I (B RS s 2
: 0 105" G 15 \20 & i ITD" . 5 ) o -
700mBIRsRE [T [ B AN
EP?E. 6l ﬁ,s B'?Hz’ﬁ( 508 ) P . ke : r.\oi 3 S 4 B VE L
o PR e U ol Syl T
/‘#\ N T oi ) \ :7 i T ; "‘ﬁ ’% g
- ‘-\ Ry - ¢ S " y "‘ !
AR N S A5l ] 1 N .
ST T A b 5 ol .
‘e /, & ¥ 2 ¢ &
f5 \ = ¥ AN 'g& !
e s . ,J"' -
d % ; e 4 3 ey
12 i i .: _. fl E g .
o . ] —Hé 2
o - / fome | o Gﬁ‘ '| j;g ;’? ,\L.\.,-\“
a - o~ ’ Y i)
.0 ‘7/\ ':h‘ NN Ty PN ’ § ) - D
30-_.____‘_ r]g};‘ / h ;" - . \“-i?u . ‘E %
\_'Jl} .{ l 4 :: 5 "{“ hﬁj PEE
. N R N S P i Y
y s W ¥ STV A e o %
. Z,Ez B N ok, 1B ﬂo\" "’ A
R/ A ook e it 3 Bl ‘i"‘”’
L . 2 ‘l il i ’ Mﬁ%' Qﬁ? T L4 S u\ﬂ
| — g \; g . j{} .,; ’; H llu O =——. e
' U 15 o i b ” op —. .
’ T T LT y ry 5 ~0 ™~
1 ‘ ’ 3 R § . -l
R A o 8 . . "3;;]‘ B oaxhn o
—af, g™ i il J n . s - "‘;" ki .
L L] A~ T & @ EOVE LA i o
oA M [£] j{ i ’ ” ! e L
: A 2 & e e [ A0 ¥ '
LRy 5 A : AR 2 Pl
N LRV T 1\ o PR TR (o o, fil
ATV, | YA S £ Faf o F |
v “F vy . = l ‘ t e |
L , A
& iy " -
L7 O | { - ,
A~ \ o2 i l 'ﬁ ﬁ ! h - \
105 Ty 15 [20 125 X[ 345"
L 700mb 25 Ry el FE B 7
Fig. 1. The track of typhoon Betty at 7COmb level
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‘A Study of the'_Agrometeorologz'cczl Environments in Taiwan
C. S Yen
Absiract

In this paper, the aunthor intends to make clear the agroclimatic -

_ ‘environments in Taiwan by using the heat balance method. The data
. of temperature, hum1d1ty and cloud amount were used for estlmatlng
: the heat balance terms for net radiation, latent heat flux, sensitive heat

7 flux, soil temperature and water temperature in paddy fields, the

‘adopted methods were derived from the recent researches in the field
of heat balance analysis. The formulas used for calculating are as
follows: - | ' | o '

‘ SD=Q0£1 - k)n](l a)—S69* (0.39-0.058e)(1-cn?)

,QEo——Su / (1+ )
Lu:“‘s_u ! (1"‘2‘115')
. a T'—- 2D
920+ — i

_ ,The ratio of J.le/Smr in the paddy f:e]ds is 0.89, which is practically the
- same as 0.9 obtained by others. The differences between estimated and
observed soil  temperatures are small. As a results, the_ heat balance
methods are. found to be applicable in Taiwan. The annual variation
of the each heat balance term and the geographical distribution of net
. radiation are presented in Fig 1 and Fig 2. The estimated soil tem~ -
perature and distribrtion of monthly mean water temperature are

presented in Table 5 and Fig 4.
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Abstract

-+, In this paper, we are going to discuss 'about‘ the estimation of
probable maximtm précipitation (P. M. P.) and its importance to flood
forecasting & hydraulic engineering.

 The definition of the PMP is the estimation of rainfall which would
be produced by the greatest storm possible in the area under consider—
ation. According to current theories and techniques, it can be classified
into three major methods as follows:

(I) Adjusted U. S. rainfall method,

(Il) Synoptic approach or physical approach

(W) Statistical approach.

Methods (I) and (II) are the methods most commonly used. Method
(II) which gives an estimate of rainfall with a large, but finite, return
period is used only in a special circumstances. It is also employed as
a check on methods (I) and (IL). 7

The meteorological agencies are, moreover, frequently required to
provide hydrological authorities with Depth-Duration-Area (D. D. A)
data to assist in the design of dams etc. D. D. A. data refers to the - .
mean rainfall depth (in inches) over a catchment of the area (in square
miles) during a certain period of time (in hours).- The mean rainfali
may indicate a particular storm, the greatest recorded storm, the estim-~
ated extreme storm, or a storm with a given return period.

Finally the problems of flood forecasting & hydraulic engineering
relative to the PMP are also to be mentioned. The greatest rainfall
data over Taiwan are listed in Table I and Table Il for references. We

" could now not estimate the PMP by the methods (1) and (II) which
are due to the shortness of raw recorded data such as extreme dew
point ete.. If we could, however, collect more applicable data, we
would further analyse and estimate the PMP in Taiwan area for
hydrological authorities.
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Table 1. The observed highest rainfall for selected key
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Table 3. The greatest and greater
observed rainfall for civil
meteorological  stations

over Taiwan area up to

1972.
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Table 4 The three major flood records
- over Taiwan up to 1972
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Periodic Analysis of Temperature in Taiwan

Chang-Keng Hsiao
Abstract

By the methods of autocorrelation function, spectrum and harmenic
analysis, the following results of temperature analysis at the stations
(Taipei, Hwalien, Taichung, Tainan, Taitung and Hengchun) in Taiwan

are obtained. -

1 In annual and monthly temperature data,

the quasi-biennial

oscillation is in agreement with the worldwide phenomenon.
2. The annual temperature spectrum reveals three highly significant

maxima of variance:

first with the periods 2.2-23 years, second with

the periods 5.7 years and the third with periods longer than about 75

years.

3. The double sunspot cycle (22 years) is revealed in Taipei, Taic~
hung, Tainan, Taitung and Hengchun data, but not in Hwalien.
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Recent Development oﬁ the Recognition of
the Structure of Upper Atmosphere
Kenneth T. C. Cheng

Abstract

During last few decades, the mefeorological rocket network had
made more than 4 thousands ascensions for the investigations on the

structure of the upper atmosphere.
former times have them fo have reasonable solutions.

‘Many unexplainable problems in
This paper is in

general to give an essential and concrete idea on these contributions.
- The thermal structure of the atmosphere from the surface of the
earth up to the thermopause has been treated in an orderly manner in

according to the height of its level.
have bheen discussed in scme detail.

Main characteristics of each level
Other related optical and magnetic

phenomena such as noctilucent clouds and auroras likewise made some

introductory remarks in general terms.
has been treated to some extent in order to give an overall picture on
the distribution of ions and electrons in upper part of the atmosphere.
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An Analysis of Heavy Rainfall of June 12, 1972

Ming-tung Hsu, Cheng-kai Chen

Abstract

A considerable amount of rainfall was observed in the western
central part of Taiwan from June 12 to 13, 1972 when a tropical depres-
‘sion invaded Taiwan region. By using all available synoptic and radar
echoes’ data, a dynamical analysis of the heavy rainfall was made, and
the following conclusions were obtained.

1 The maximum total amount of rainfall of 695mm, from June 12
to 13, was observed at Alishan. This amount is just next to the August
7, 1959 which is the maximum record in Taiwan since 1897, and the
intensity of rainfall of the former was comparable to the latter.

2. According to synoptic analysis, the heavy rainfall was brought
by the extremely unstable southwestern current associated with the
tropical depression originated at Tonking Bay a couple of days before.
Rainfall cell moved northwards from Hengchung, and its velocity was
about 17km/hr. \

3. Based on the upper air observation at Tunkong, it was obvious
that the very warm and humid southwestern current had invaded since
June 10. Computation of Showalter’s Index also showed the movement
of unstable area. These two facts can be used for the heavy rainfall
prediction.

4. Radar echoes correlate to the heavy rainfall area very well, as
shown in the figures, therefore without doubt this is one of the most
effective methods of forecasting the movement of rainfall cell.

5. Computation of water vapour transport showed that in cases the
precipitation within the radii of 30km, 70km, and 120km, the computed
values are larger than the observed values by a factor of about seven,
while within the radii of 150km and 200km, both walues are relatively
close.

6. From the night of June 11, there existed a convergence area in
the western Taiwan, and continued to the night of June 13. It can be
seen that the larger the convergence the heavier the rainfall, and the
time of occurrence of the largest value of convergence coincided to the
time of maximum rainfall.

7. Computation of vorticity showed that a weak vortex appeared in
the western Taiwan during the heavy rainfall. Its height was only 1500m,
therefore it was impossible to cross the Cenntral moutain range and
dissipated gradually in the vicinity of Taichung.

8. By computing the vertical velocity, it was clear that upper motion
took place from the night of June 11 unti] the night of June 13.
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Table 2 Maximum total 24hr precipitation during 12-13 June, 1972.
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Table 3 The total amounts of rainfall of 12-13 June, 1972 and 7-8 August 1959.
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Table 4 The maximum 1 hour precipitation of 12-13 June, 1972.
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Table 9 The divergence and vorticity of Taiwan area from 11 to 13 June, 1972.
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Table 10 The divergence of 1000mb in Taiwan area from
21 LST 12 June to 07 LST 13 June, 1972
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Fig. 22. The divergence and vorticity of Taiwan area from 20 LST 11 June to 20 LST !2 June, 1972
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Table 12(C) Airlogical data at Tungkong (13 June 1973)

LB BB BN R Bt ey ® *Ec’f%ﬁ @".'cﬁ) BB ey ™
= B (2) R {00 | 12 o0 |12 |00 | 12100 {12 |0 {120 ]iz]|6 |12
. Jz " : _ . ———
Hh & | 210 250 93 951 21 | 19'| 800| 297 | aso s3] 280 240 | 13 9

1000 266 246 | 94 | 95 21 | 19 | 300| 207 | 389 | 353| 250 | 240| 16 |

850 1741 152 | 87 | 92) 14 | 12 | 304 302| 345 | 337 | 255| 260 | 2¢ | 20

700 92| 68| 76 | 8| 10| & | 312| 310 340 335 | 270 20| 20 | =

607 35| 05| 70| 96| 8 | 6 | ai5| 316| 535 | 335 '

500 -45] -83| 50 | 100 3 4 | 328 | 325 331 337 | 380 | 290 | 25 | 17

400 -147 -163| 20 | 8| 2 | 8 | 836 | 333 | 339 | 341 | 270| 30| 12 | 16

300 283 |-301| 50 | 83| 1 | 1 | 345| 30| 347 346! 275, 310| 14 | 9

» ST AR A RIS » VBRERE LS AR Bk - RAXTEHE LLA~13 AE=

BB A2 » B S 50mb 1§ » HAR
WEEHE 9395k » Rt 500mb fE3EE 100% 5
128 8 B » B 2 0R » MBI R
EiSt» 850mb Ll EEEWRD o /A 8 BRF EEE
600mb FEERE LM » HIRE S B
RRE o it 12HFRA » BIATRM » #13A2%
LI REITINT © KT E+= (€) (18R
8L s 2055 ZAISREAH o

1000mb %] 600mb HAEMLELMHR TEEE » b

fEEsy s EREEHTRER S ) B REEER

FISRIRTERIR » R U7 30kts A5 » BHE
12H FHRETEPRER S0kts FBIHE » B
PREETRESEE » Jhis » REBRERE

- BFREEVEAEAES - FHEIERZ A EL

BOTRENEEREN LA BHEERIRE » M5E
HERERET o

ol
0
i
3 ﬂ_ i -
Bot= At—FARH—H1200Z 1000mb & E=t+m At—475 A+ H1200Z 1000mb %
700mb > R AHAGE 700mb > EFEAGE
7C0mb . . 700mb
Fig. 23. Thickness Chart (ﬁ(ﬁzﬂf) F]g. 24, Thickness Chart (—l-aoo—m];)

(14002 11 J’une, 1972)

(1200Z 12 June, 1972)



B=+a RT—FER H+~512002§;\E+_.
1200Z 1000mb 3 700mb FEZEHE

(3D PR
Fig. 25. Thickness Advection Chart

(%‘Eﬁz—) (1200Z 1'1-'12 June, 1977)
g iR
H—4-=5 64 11Q 1200Z 1000mb 2 T00mb
B B A 1l <

B 1-puss 68 120 1200Z 10600mb E 700mb
B BE AT o

mE = 1R 12002 & ’ZEWJ f;ﬁlﬂ.ﬂi
(129N, 100°E) Fif 34 /5 B SRR » T2 33
'zrﬁﬁﬁcwEﬁWzﬁuEZ%@xﬁlm$m
LS PEREZ I ED o B 24 NE AR R T 18004 - b
12 | 12007 AoASZiE B T —a o dnlE -

T A B B ) R (RIS RT3 » ARENE
EEEsE) BEIT-E o REEGMENH 12002 3
12 12007 MIZMLERFENHANTREE R
FHINGEE 2 AREE » RERERENZER -

EAY L
FEIE 61 4 6 /3 12-13 F 2 B SR B > (0
RIS RAT

1 EHEMEE7E6 A 12-13 B » MKEKEAER
B3 695mm 2% » EARBAEAR » BEHRIE
TR (o METRE) » WRLALKED

2. R AT - R AE SR T R Y
I (R P Ik AL A TR
B R LIRS IR R PTE o BTN E &
ERIEBE » FOREEOR 17 RBAE

— 25 —

3. TR AT 102 » 5 FiyE
R RN A R Ao av%%ﬁ?ﬂ%wfﬁrr
TR BT TR 2B o

& FEERE 5 PR ﬂﬁﬁ%mﬁ&ﬁmﬁ%
%s%ﬂ%%ﬁﬂ%%ﬁzﬁaTwOHMZ:
LT T T S A wrmiM%m:¢Jﬁ@H
T 6A11A 12 FIAH LR ) - 11
AT I R - A R R TR 3
A T P TSR T+ LABO e 5 b FU
{2 RS o

5. BRIk - BTETL 30 AE - TOAR
T, 120 3 1B 1) Pa P RN T 2 G SR FER A A
1%“5&2mﬂmﬂ7EWK%ﬁ%@ﬁ%&ﬁo

6. SRR - BEIR 65 113 AEEE » B
WECEESREEE » IR RE—EHEI8H
TR o R TR TR » T BN A REE A9
s K HAR AT » TSR o BB 12 B 21 B
) 130T BhEY AU > EBLEIR AR RIS
512 [ 23 BLIEL + gk SRR AR IE A AHEE
E o

T EUE AR > MR e > BT
et BT - HILERETEA 1600 AR K »
S B LE » TIAEZE FRR R 52 o

8, R I FIMAR » EIE LT ¢ IEEAE
EORRE » BERIERY » IBEDRSEE KR
ﬁ%ﬁﬁmMﬂWﬂh%ﬁs%LﬂﬁﬁﬂLﬁ%ﬂ
13w o .

7 R Eo

A BRI RR AR 4 SR T HR 6 o BRI
SRS AT A T FERY TR 2 RRRLER H A it
M IE BT LI o Bt - AR RERR A
ﬁ%%i»k&%“;ﬁ BE %—ﬁnl T,é{qiﬁlik ~ Y B B
R BIR SER AT B ~ TR Z a0 - Rt
Bl kI A SR B IR TR B RS o (PR SRR
S4B LA (TR R o

2 £ ¥ B

Lo75— _%‘ﬁﬁal_,gzt ) AR (1972) -

2 KK RS ABE b 26142 -

3. Showalter A. K. (19463: A Stability Index
for Thunderstorm Forecasting.

4. HIEEET (1957): Small scale ZFAEMTAH > HifE
Hid o BILAE p. 6180



— 6 —

5, s (1966):ﬂﬁ;&Zﬁ%iﬁm]}{ﬁ:ﬁaﬁ{zg@ﬁ@/\ 9. Lateef, M. A, “A, Case Study Converge__
Lk s BRBHE T H85=1 p. 1-8. nee Vertical motmn Divergence and Vor-

6. #EAR ~ MER « HRERA (1970): IR F B S ticity in the Troposphere over the ‘Canb‘
227 AN R BRI p, 22-47 o bean” unpublished.

7. Bellamy, J. C. (1949) : Objective Calculation 10. Hsu, Ming-Tung (1966): A Cése Study of
of divergence. Vertical Velocity and Vor- the Objective Analysis over the Caribbean
ticity B.A.M.S,, 30, p. 45-49, Bul. Inst. Geophy., National Central Univ.

B WREAR] (1949): BARGRMEEMNEZ LS 0 » T No. 5, p. 32-47.

A - WIS BHEW D 160

R e e 8 8 P AR e o B A 0 e A P % i % 0 APt b i e e e trmisonime

i _
’ 1= 5 - f o

| AR E 2 H Z 45 5 9

g — ~ BFPLRESR %a%%ﬁzm%%lam  NEMBEBER O BRMEZEE  REAESR
‘ #;ﬁtiaﬁ‘?@:xﬂn
j

@

=~ RFSCEE R Xﬁ%lﬁlﬁ%zﬁ&ﬁ}t”ﬁiﬁﬁ ' BRUAETFRE  EE E%Pﬁ@%
| EEIRETER o
Z IR R AN - G RRRE » R RSEREY .
P~ BRAEEINOC - A PR R B U MR B B RS AR H R o
A~ RPN R AL ~ B4 - BEMRHEER o
A BRERREEREE > YIER  mBAGRET  BRESOORE %  EXIEE -
> AFAHRTEE WS » LTRSS o
A~ BRI HE BB DFERF o
i~ BRI AR SRR R R R TR SR ERTERE o
SBEXEAA - HNRER AR SRR o
T ERH TR T ARRA TR S RS RARS S -
Z IR

N o e A a5 £ P st e

f%»’&:f'jfg#i-'/\/\ﬁ‘ﬁ" ﬁ%ﬁ—é—.g}{.‘.&zﬁ



_,21_

EETRERE Y EEEER

2 ;3

£ % #

Operational Numerical Prediction Models at
the National Meteorological Center

John D. Stackpoie B %

I~

REMEFETTLA ML BARS o AR IE
*Ffﬁﬁﬁﬁ%ﬁ:’

=) .
=%

Z usvew ZhEX o ReENBEN R
#

da e B W R TN R R R
at =H+C (1.2) .
ERFARRZALE 0 » BESIEHHANINE H

» B CZIRFE T Eroki o BAFEMEH RS
HRWHTE Tok GO T@ - HRRWHE » 05

dM

= =0 sererenrranvernracarenreacererans FUST (1.3)

K SRS

G =0 ceenee (14)
AP M (%) EEAE ’qEU%Llﬂﬁw& (13) "I
{LRERTA2

B E AR LA R R
P HERARTE AR o AR (L1) » fam
ﬂﬁﬁ#m?%’biﬁirwﬂf%ﬁxoﬁ@
'utﬁﬁﬁﬂﬁéﬁﬁﬁy’%@ﬁﬁﬁ&ﬁﬁﬁ
(Lagrangian) » 7E8ER 1 \FE402 @ ZEIEREAN 2B
PR E SRS o BB ERE BRSNS
R RFRE (Eulerian) » i B LE MR
°ﬁﬁmﬂﬁﬁ%£§ » AR A E - H:
HINT '

o= at<)+vv<> (1)

J:ﬁth VEV S N S e S B T
(gradient operator) » FizA A% FaE QIS i fosk
F’J"E (B2 MR E » TR o

HK o RS AR A B L T ke
W2 PEBR, (HREHER) » BEFESyEty

FRERTB LR o (B2E50 R R0 E Se il T
WTTHE s BT RBERES Y RS - 9N
F—E R R » TR 5 5 BB AL B »
LIFIE AT o

TEBR B4R —EERTH R EEY » A
BRARA (LL) ZE LR » M RERM SR -
AT E TR 2 AR > R R B T 0 »
PR T P S e LB T 3, » 4 P
BBz -

FERERALZKEE - 5K p-s (Polar-
stereographic) #§ o LSRR,
(grid point) ZFRIEAMAG » Hrs —Tigi ey
M k2 x-y HAHEERE o BHE (—) o 55 A
EALPEERRG > E R F— 45 R T I 2 SRR » PR
BERRITES » MRS TR R 3 A —IaBE T
(map factor) m o UM RSB - 9
SP—TRUEEEE R » ToBSLL pos $R B i e
B o MR EARERRA R RS T
» FTHRABIRBERS 25° » e IR R unss it szt
(Limited-area fine mesh model’ [\ FHifE LFM
BRI » BIEAIIE A 1.26° « REEANY » diit i
FNZ 2B » HLREH I BB » AR
HBERTR B2 B TR o MR B ~ ST -
A ETEIR A E » SRS IR AT s s
REETFAZ B HER » B rREISRE » 8
LA TR R 2 SR o RS » B A MBI
BRIz — » ST R RIS B A » 7R
HE A LU E BT B A

EFA L AR SRERRERE ST
# (RIEER R PR TN E LW » —
RS ERE o A B S EER S R E
BER > WEET =0 o MR ETISERATE
T+ AN KRR AT B » RE AR » (HIETRE
RS Z BB S > T B S 2 I e o



— 28 —

L o /Q(Wall)"
. : mp

f s e e
I 3 _li L |
l : AR ey T\ ™ |
' 225 /\ ) f"{;\“ : //\ . 1
i 4 ZIBEIIRERS R ?
o O L P NN
i At A XA TS N \ !
L/ i AN Y ]\/\‘I
R L DA e 3 b A P\
LI I e G % -~ ui
s8] 29 el A 7 i / e EICE L
NI _*fz i waeE =23 ﬁ’% - } o
SRR e T
T Ll AN PN ‘“g&r(\ N Eﬂ' '
| Nl [N\ vdl P e M\ A
| 2 /] ’T% s
| wi i NI / :
I\, N /T THAL Y / ST
' WL AN LA \
K 47 p ! 1/i e N ' i H
L 2 r é}“’ A’l/ |
Fal b %!L L I’T
et e L L L L
B( A BPERH @ X R OB B # R 8 & M
B 0 BT SR BB B R R 0 B LB A O )it
R SRR (Phillips) o LMRER RIGZEP R t M 5;: Oy
BEW o 0-5 o p EEBEZRE » Py FHE +m(7 =+ Celg )+ (MAP), +Fy
A o P . =0 irrrnrentssntrinrnns s e (2.2)
BhES
I~&EFARX: : %%E.{_CDQ%;_;O ........ rereeeennaneses (2.3)
u v BHE W) AEZATSE >m I —— %’I%Zf—‘hﬁéﬁﬂﬁﬁ x

SRRARAEZHEET » T (MAP) BISEMR | e
HEFRETI AL S (RPN TRGHAR O t BE) osh 6= » FUNEHAERERT
P-S ﬁ%\ZE_&Z X"'): Eﬁﬁ%&uﬁﬁﬁﬁ%ﬁiﬁ Zﬁiﬁﬁ\% R m:l- oggfgﬂft—:% u Zﬂiﬁq_gﬁﬁ °
o BHHTREEBTS o m 5 (MAP) FHR)

Bl o BEEEEER Bru o vomgny o REZ0 0 Co R 520 sind o gz AEIRA

HERAM B o RIBLE > REMERE A o FakFy &
\ %gt,Jr&_g%.‘;_m(u%_u_ﬂ._gu,)_fv BT x Ry FAZan oo BIAER E
X t e A -,
. Baz o ner) B > HE&FR C
‘ +m(45x,.,+ Cp3*§£)+(MAP)x+FY : = (PIODO)YR[C, svvsceressnassrntunsaneans (24

L (eerade s rennsrraaarne s rrtsananranars (21) J’ﬁuﬂqﬂt'@j& s T ME B



T=nt -

AR + IS ACFSRISBAE DT » BRI (FElE

R DI S RIRR .

7 gz
S Bx
R glz=—alp
PECHTEISBLUAE P BRI » 6 =P
Wiz T ©

=4z m (MAP): B (MAP), » &
RS dx 1 dy > Bk BIEFR R FETRR
o 72 P-S BFEIE » m SEEE L= 8B
» REEAEER ERE T EEFEUBE B I o 7R DUR SRR S R
P RS S » Al m=1.

FR (MAP)x B (MAP), » GEHEET>
WS - E P-S BRI A
BR2d - AERERETES » 41 r BHERAPE »
| (MAP)x=—"-tang -

ar
+ CD&TX

MAP), = L-tang

REARTE & MR 90° BT RAWREEA » ER
AR RFTVA R R R W S
BITREESE ? R —R T2 IE o

NN ek .
R
s

~ g

K

<y

2

4

IR

WA L
e
iJApREESE <8

[Pl

L
{4
e
¥
¥ I~ K

=
X
/

/

A

P

NI

-\\
s
=
as
|

—T =
B
R
e,
.
@

VA4
A
AN

c. ~3/\=

¢

- m&’<
W
o

-
\
\
\

-
\.

b

1/
[ B

T

T

S I I |
B (=) LFM E% S i

7 ¥

— 39 —

RUBEHSIE dx B dy-# P-S HlrE
THERE dx BE () RE () hEAEA
(MR u MH D) ZEEME - dy BISHELEE T (e
vIRI) ZEHE o EERERE » Bl dx = 7COSedA
» Jrf L FAEE o RLIHASE o T dy=rdd £
BEACFIRIE © (47 u(=7COSP-90 v(=rd2
IREERHEASEE -
TG 53 4 = H 2 R R 2 0

ﬁo
RrifligSs 772 o |
30 06 80 06
St FO g tmlug—+ v-é}*) +1:I=0
............................................. 25)
SHR R -
@ (Boy B  sOp. - B
ot {560 T 6 (S 55t mis;
Wi 8 9p By o
WGs G Vg )+ (MAP),=0
L ereesr e et e (26)
R
a5 .09q Y9 , %y, p_
5t 10 5¢ Tm(ugy + vy Y+P=0
............................................. @0

EUHSRE  BEAZHERT m 4 ke
#% (MAP) 3 » 437 P-S BiEH7) m Z8HH
» TR EAR

MAP),=—-T 22 1 g

RELA + HRRAFEIE tan ¢ » B LR FEEE
B o RFESEMLL 6 BT 2 MH A Eh S
TRAENE » (ALEES P REEEESE 6 » Bl
HAMRER B2 o :

Lofr A R i HIE » ST Inshea D
fRR > MBI p Al 2 MR RS o 7
RETEMR 50 » B REEENNE » SRR
M— 35 o

F LR DI TR S H A RS
AT » BIKEE (LGRS R R B a4
PRz

au

o= ¢ )

- Bv

T ( )
08

I )



— 30 —

7] op
8q _ j
6t“( )

BIRDLEFHR » AMREE SRS RS A8
K » T ELEHE At ETTTA R RIE
—BZBER > MR EmERR L AL »
BRI RGTRE LU EREREAE » WEHL
LB QUK AT R — R 2 TR o — =
BRI » RESZHARRI - EEKRS
BIERA R PESLER R A AR L R
W2 ? AR A A
‘ o,

G.S‘usvsz’ﬁ’n'sb—d—, q

BIHE — AR BN » S 8 R - e
ﬂﬁﬁoﬁ%ﬂﬁﬁ¢nvvw’§?’&Pﬁﬁ
— BB S SR » T Z B % TR TR -
(23) B w2 % 3k (24) - ko TR 6 BT
)
6=7 THAEEER
6=0 SEmER -
o G=m
REM AR o |
| EBI R RS RR AL L EREERE PE L
(Primitive Equation Model) » FEiLEis s 6 B
VS THRER 2101 R o
EURTIE A THAMS » LT S R
ﬁ ¢ V l ’
I~ KRB PEESE LFM &=

AEPHUH PE #RRE » AbuE g
PE #3% » LFM #5%» ¥ f R4k PE R o 57
#d. LFM- (Limited-area fine mesh) #:URE
PE #: » AT HEZ B » BT S R
FME o H43k PE #X (\F) | PE BiRER
BRECHER > R DI SR BN Bl LA o

& PE B

e pu K Dy SRREETHRELGE « Fgs
-JB PE #3 » QSRR H SETRS AR R
PRI o EFHENE 6,=0 (p=p,Zp**; p**;
AHRBEZRE B 6.=1 (p=pSp*; p* F
TR ZHAR=E 1 SRES 6:=1/3 5 6=

2/3 o MAETERFHAUSESHE %ﬁﬁ% Gs=1/2
o HIR—HIESE » LLIF HIbEIE » B S0mb o PR
BAMRAE—SMEFT (0=%E) » HEFEHB p=po (po
=THBERE) = po=0 UlLz) 20H (=
) o IMZBLREENEAE SREREHH -

K
Pl mh

W
1
°i.'°

Tang
W, u Keo g ot

-, 'y
% g, f——— T RE Reitanb

{

el e

fy 3

1 P:-::z&u& )

a4 k=3
Y= ._..LP:_ t ;&E

ot
=4 Kab
o’f‘é‘,k /——,—\ﬂxﬁﬂnl’
g K:sﬂ-’m. s
e s
] /}k& //ﬁ // ?:x[otnML

5,‘:"?4?\5” {;
50 s
B (=) 7388 PR LFM SE X BIEH R T e

ER A AE L PE BRZCES 8 > BajH
RAER o FERIRH T BRI —F » &
ABZE  MHZERANEEZ L » Bin—50mb
BEL [ERR o AARKRRETESBER -
TR EREZ L BRETRERERNEGS
o R

HBLEZAOL » BEABERITHE » A 6 AEn
BE AT » AT BT B B R 5 AR S TR A

i

B =490 weh

- RZP— A ¢ BEEEE o THERMEETES

SRR B A 2 AR R L IR o7l
HRHAA—EREEAZRNBE (6=0) 247
T + S LR M BER DT THBEI o 4% » 7T
Bk SARTRRRIAR 6=0 » (EREH »
B MRS TR o

BIF (SREIP) % » AU 4 FHIEAR
FHE—UIL Q1 22 @5 & (26) #A
A wo v 05 B o5 o MRS » BRI
SR BB TR ARE L R R
P U BEABE 0 MATR 08 BAREE
SR Z) 0 AU (23) 5 (24) R (27) Rk
o EEARERIAIH IR - FATHS
Bk o SUBIT + AL 80T 556 1852 A



BB R B TR, » TR R T
o BRI R o QORTHETIR A — 2 T
B R B BEEE B o

| FRBEARGIEHERE S - B
#t PE BRZ LR o lE 2 » PE st kot
B BB BR R RAF, o T, 1 > msin
Bz HEARRE H—2 > BEEARLLG A
s WTRER BR B L TRNE I A ket o LTl
1% PE BRI 05 2 WE B 5 bk 2 o

II-1. PE XM e, 528128

— IR :
ERDEAERB RN » HAhBE

FRIEL: » MERZ2RIEE 2 ISR M © PE B e

BEHE u-v FEZEEHTL T oRRS

0
T = — fix a‘; .............................. (3.2)
7, =— ﬂy%‘z; ......................... e (3.3)

RrF e B ooy BERERIREE x v —HEZ 4
Ree ARG EREZ > AL L5 H U5 A prEn
2F.KF, » fren

Fi=—"

o 0oz

S 1 gy (3.4)
YT oz
- EEHE (Cressman) kb
___CDI‘_;[U . Cnl?flv .
Mx= ::1— Qu— Y Uy == L _aL . (35)
¢ 0z ¢ Oz

F (32) 33)» B (35) A (34) iE
pgdz=—dp » gIW15

—->== ig_i —
F, CDAP [Viu

E,=CD

ggp |V Iy
AP & FoR B A T RESEA p ERIATE o
R¥¥ - 72 PE #5045 Ap=50mb EliEE .2
B Veusv) A MEENE » MR
REB A2 FTRRERL 25 Cp EE A mE
SRR R 152 B o
- Hz:

D bEeReESEeE

L A SIE At m B KR

o= 31 —
%&mm&wwz%%m%<%Lﬁmz&%@m

SQ=L8m -eevvee e oreries e (8.7)
R L R v A R P

BB (0 =0 MUK 0Q 2R T

SRR hni e

5T = 3 e (38) .

CDPG I’g
T EXAFRA T=n6 ande
~Ledm '
89~ g5 2 (39

ABMSE 2 WA F IR 03545 PE Bt o o
ET A AN REA T > HikRt T A
BRAKREERERZRIEZFE » Iishir ek
VRSB SRS 2 S5 o IR it
KEA—RETVE > ST TRTRER » AU et
AEIER o SE—FBA (39) R 18 Smbl &g
RALDT o

2 BEHT  WPURATIER o R AR EITT L
AR o EXFMER-WRTR LTI % BB —I8
© BB BRI ER - T £25% 2% A
BHZR o

B LEEEE (KB BHESRES o

ARSI 20callem’min » ft—gaaHRp5
BT WA AR BESE o A
DAL= KIBSRAL » SR BARFIN » 3Rk
EHEEZMAES » WHREHERME o SR
RTZIRAEHTEE 0% MRS - M6 1057 ik
VL ST S8 P 2 SRR o R S50 Y
AR A7 1002 » BN 4S0R S AL I B 0 0 75 R ol o
EXRZEHER  INEAREG ~ EHE » R
& - MBI I 2 TSR 5 BIRRE 60 » T5om
1007 © INFETEBC LI585 > RN E e ST
TR RS

RUGBRM T FIMEEA N T e » KA E
REBMAEIR » (28R A AE K RIESEA AR
° BT PE B3 » SHRBES 218 » SR AIE R
WA R——RERE (HHREERE0) 45
HHERIGRR L5°CIR « InRZem BRI n B4R
PTRESNERT o RS » M ssemn ¥
WHARE » NRER 2 E RS mEE 15°C 25
H o REURRY » BRI RSN T ey TSt o
R 2/\E PE sheh » Te/mimst s & o
> DUERT BT RSB I B T S 4K



— 39 —

3. AEE#: (Sensible heat) : BRERTIIF
mmﬁmzﬁ%MMiAﬂﬁmsW%ﬁkzﬁ%%
% o 72 PE BisReh » A Ze R Ry » 2hin
WA 107A0° (7 « (I A BB ETER
JEro

L BT © S E TR A R RS
HIZ I o 7B E ANB R BB R
Ph2e R S pf » BRI A L T R AL o Bl
SRS EERER TS (EHEREE » EE
B TR ) o RSB A R ERRETE -
ﬁf&%%t@%m?@%ﬂvﬁﬁ @ummﬁo
HiE R EE R OEREAE

I — B B E IR R g R LR R + B
R A SRR L+ H R AN R R 2
C s RUFREASTE o A AN T BRI
B ki » RS T R E R 2
Feig o

]I[_zx Fg“?k '}ﬁégx .

LT SRR R T R D) ) T
MASERZ T + TRRIERHELR > K
@7) B > MRFNEBHR PG TIRE - =
— ARG R T A R > SRR PE A
SR EDFEA R SR » TR
BRI 0 RHREEL RN

Blq 3k (2.6) &K » L pe (= —)315 En=R

s MEE P s mAMEMEERE g - &5 (uﬁmwz
5 P HREHER T '

_® . ap. QP qpa
o o+ vykw (9 6)

B v RAIUEEL Mg a=
WE) o BERZERR

T \N’=f:pqdz
ﬂﬁﬁ%ﬁﬁﬁﬁi@%{@
| W=_J‘p*i
b p* R (Z=0) ZRE-

sk GD ¢ ZEETE
‘ 3p—pad6

owlo (o BEER

ﬁ@ﬁ*ﬁiﬁédﬁkdﬂ%ﬁﬁﬁﬁzdﬁ°

FE (B11) RepZ 5T - ape g o WA (310)
SKTH B2 B (R 2.6 KA AT » 3% 310 7 qpo fg
BB - d0EE (B10) B 6 A U
W opMBAEA o

%Wwww qu" a'zwt‘“g)’é-h—o
: - (312 .
*VWﬂ$L&U%#ﬁF&LFZE o A ET

X%[q%nzﬁﬁahgg’m%m LY AT
PE )tjs::?b\.r!:'%;/\ﬁ% q= EJQA?S ’ W EEETES

q B R AR LR o AR o ZEE LRI
HARLEL W ERE $ETT st (312) JEEK
%q:‘_ﬂﬁﬂ( e H&E@%U{&{‘FT&TM’?J\;L ’ Ws .

EU_TTEﬁ?tﬁ[ST%JJ’EL ° |

e (05 95Pr g (3.13)

Ws EE Gx& Gs TR AT A (Sa-
turation precipitable water) e bt q,

_0622 037535
17.26T . T C
e. =6.1078EXPL:{ "\ 9373) "o, mb

HEARBLEES W ZHeRZEhL WH
Holis o i W {EARR W » BIZERIZIK (W-=Ws) Bl -
M HEETE T AR R i 2 R B A
S WENL We s BB IR » JRiEit
i o

% b RREACE AZR RS - AREE IR BT
HWWs o+ RSB TRZR ; ﬁn?&@ﬂiﬁﬁﬁﬂ
s BT ok S » AR W=W; » LIS
R HEH &t@i@ﬁ%?—“*j<%f@?¢lﬂﬁf§§@ﬁ’

BEEHEHZL e

Bl SHE A » B AR B e B EERAR
g s BHEMEK BT B TE o So—MoEIER
—FL-BO% /A H Bk E AR > A RS
SR INEVE R » O FRAREEEL T BLh (R G S
FlE#: (initial condition) Z7RERRE » EIMERS
AR — TR R A TE - B — TR
PR AR IR T R R B2 e o

Zephpigorh » KT AR R EAR 0 TR
yamm b CGRUKEEE) » AR e AR ERE W

s EIRA G 08Ws 5 BRI EKER W<




 Q3Ws  BUEEEL W03, SR > frRE
ERAER o A » B LA - AR
CoREE > BATUMIRARRRBN— » AR
5 Iﬁiﬁﬁ o

. I-3. PERAEHH

EEATHA ¢ BH2REEBE » WE—FT
REVB RN & CERHARE 6 Bo HE

(=) e EES 6 B BEAEETRE®E

S p* o WItEERE pv  BRTWHETERIE poo

i p* BIFTREHEEEZEE (p*—50mb) o p**

FEERESFRZ WS T p* fRELESE 2
(B4 » B&#t 80mb & 700mb » MEFIER
BB AT

TREARE po ZEIHBE - SRS
KREZRRE » ¥fﬁ@ﬁm§&%@ » DR E
AL o

B EFERE » WTSE2ITEEANRL 6

HEEL » SETTIRTES po SHERAE 0 o FEHFER
B 0 ZRHEBEMEBHRERR  ntmEE

#£850mb LUF » ML/EACIR R R R —IE 2o
(850mb) FIEHRTE o MPLHE B 850mb L1 »
B8 2Rt R AR IEAR R » B R R - 18
ESREISEIERE -

BRETTELE » LAERNEEKE » LMEE
AR PRI R 2 5 o

EHEFEARFALAREERE urvr po rwo
0 FEBHT « KBRS EH L BOHE » &£5F AR
7# (balance equation) FHETE » {HEMEk
BB 225 07 B P i B I0AE ~ B ET ik =
mﬁ“ﬁiﬁlﬁﬁnﬂj@fl\ﬁﬂ%f’ﬁﬁwgﬁ‘ﬁii%%fcﬁiﬁi A
REEEHES o RRILEIR - BIEARKEER
FEBE— I T B BT A FE R o

B RS S RIE B 55 5 PE
BARL T R EAVEE S o WS » AR IEEE
BIEIFE+ B EE i T B R A RS o [
T EAfreife B LA A T RS I R A R R e
DM EHERFORG - TULHE b & 25 BR
‘5_3‘ » M FHE I B » B B A
BERB 2 R SEY » A—BARABIEE RS
VHES R £ o

B urvo 0o po STRBWESREZE » BFlR
A~BEENHRITE W 2B40E : SFE4m2E

-~ 83
R A2 8 TOLUENRE (&R B A —ae
) |z o . ‘
i LFM Z S fEse - fiil2 PE #5%
FWFHA » 81 LFM (BTt SRk B oEs » A
R RERAS 6 B2adE » MAEMFSE

o PE BRI AR EIR Y s » DIACEE
Bl T o

M-4. PE # X2 &k

W RHERER » BT o EREIRE p &
B MREERRTEEE S uw v R 00T
THESE] D WEATHERZ TS i RB =
HEZ p fl » SEEAF P EEOTRERNGE o
EEFgzE p BEIR o WINEASR 500mb SFEME K
LA w BhtE (2) $iE 500mb LB
RERTREUTZ 6 Bhd (Tl 7 &) 2k
» MR HEZREHE v 8 r 2585 B &R
600mb EZFAitE—F2 = &l > FiB 2 MR

JEz u {EL « BNE 500mb 2 u {E - Hh—P9iESH

¢ AR IR 2 — IR Al s HE—BIA TR Rl
AR EREEEE « BNEALR 250mb S£EE
ZB o BAEERHREE LT B rAHE » Mk
BHAHHERM LR o A# » gk 300mb 2 BiE
» IECRRTRUT G - EHREEAREEAR
Gy o WA - RIS o

IM-5. PE X% R6dt:

LRGSR TR TR R, - 199 R s Rl
o AE PE BRZ SRS (=) MR o th—5
REEHARF  RPEFRABLEAZER T
WO TR BEEN o RUUR BB AR S
» B A BB LI B — RSk o A—RRE
FEBEAER (BHE (2D )  ERESBE
AR MR > BALL THEERR] ik » ARk
REATE o 7EbbiE » FiA7ERR Lo R » 725
SRS (SO s —EfRHERE o BE2EEH,
ERAEETS » SRR » BRI REE
A s LIRS AR R s o

ERELRBRAS RAER BN ST o i
K EREAME—ER - BABEHFERNZFE
ﬁ?&%@%%’ﬁﬁﬁﬁﬁﬁhv=0sm%ﬁ%
SEETTTIRFIARYE o

BRFTEB R R ERET - &c~ﬁ<;



— 34 —

1‘”2?%&# PNTERRAEER » dx AR o TRIRMG
B 5 dt » EDEELL AL 78 PE #isef » dt=
1054 - e LEM #0  | dx 5 PE 8124
o ¥ dt R 5 S - ARENETRIRATR I AR IR
° %ElH:, RECETIEEE] » L sRE i BRI AR A
R o Bl dx BIRTR > STEEEELAELT M
ZEPIEFITE o ‘

v~ EfEshm=

R PE BFSL  REHRFERAMEISRE
W (filtered) MALLEEEAX o BIiRRIIEA
S B IR S B R R B
MU AER R TARI » DR CFLY 2R
et o

SR R R RS » FTTOER

%ﬁ%ﬁﬁﬁ(&ﬂh@? 498 PEBREE 3
%ﬁﬁ)°mrnﬁiﬁﬁ%(ﬂ%)’%ﬁ$&ﬁ
TR

o () (A
D=m2£—£ﬁ ) )
............................;.........u...a.(42)

ﬁ'ﬁﬁﬁ%%f@%ﬁﬁﬁ EU‘IEH (22) ¥ x ﬁﬁﬁ%rﬁi
:}‘:: [¢2 1) iﬁZ*ﬁ y R _
c:+c:s §§J+m[uuaf (c+1f)

86 du
T By 66

66 Ov

By D ox 06

) 3?::
+Colox oy oy ox

: O E S 5 ) I TSI OPRRIN wenesen (4.3)
I R 3 S0 HR BB T 12 » ZEDENE TR 7RG

RS OR 1960 TR MR 5 B
d="p- RV = Fzﬁ%@ (stream function) » BT

BB RSB (43) REELS
g‘i T, S E) =0 ceeneeemrenens e (44)
EABERIEE BE) BBz e
N—l f_@gé}%};}@:}ﬁﬁ (Ba.ro-t_ropic Mesh Model)
TR LR ARAE R R AEN
BEfR » BB » REX (44) B KR

Koo FRIAF 2 TARTILHMRIER RN MR LR
—EHEZAT o A EEER - BREBEREY B

(4 KBS » DU BE R REN S

smAZET -HOL (85 Helmholtz ) B

BT WA TRARIERS » MREATI 0y

PRS2 ok (4 g,
T’f{—H Oy +ﬁ1](1h4’+f)*—fﬁi=0

R o B p RS R ERE A o
ﬁ%mimﬁ’ﬁEZEEﬁﬁtﬁ 200mb BEESIE

s EIJ {Fi@tﬁ%‘ju FiE (finite d1fference)

%= ED
Bo G myor :
Bp  ps 2500 pa—200 7 (46)
fzﬁﬁiﬂ wo FRHIM b2 SEIHEE » wn R oor RIZFHIR
B I B R FUFT 28 2 AR RS o

2 Vo BREATEE » Vs SHEEEEE
vr B, BES x By HRAZEH BT

"-’M:r{fs"Vps P ) . ....(4‘7)
cow=g[f(—%x Q‘YY s (4.8) |
bR+ BREHE o B o BARME RUEZ

» T4 1000mb %) JBUE » kR v BIE A EeTEs
850mth 2= 500mb ZJEEE ho [
= e —500

Vo=V~ (500 Ve
Wﬁﬁ=§¢st%&m§m%m2%ﬂ
o)

WEEAFHEETIMHER he
EE’*UJ@TI%
a0

. pg 0z
AL 0= Rz op

)+V ‘V(a ) —8w=0-.-(410)

A ERENR

o ¢ ap

BN S=—(g95)?1k o BRBEEE . £RER

A E B o L THRE ﬁﬂ?} (£10) Kt =0 [

R ‘
" Bh

W_i_ V'V(h) 0

-V='T‘}:



g (410) A 500mb BFE 850mb - BT
' -gj#ggzz;ﬁﬁﬁﬁiﬁ ﬂtf@?})‘iﬁ?&%ﬂﬂ)ﬁ#

gstitib ‘X 500mb » BIATRE Zuso B Zico 2RI
g,ﬂﬁﬁ E) D{fﬁg}]—jiﬁﬁ h( zEaD 500) ZB%F"J@%% e
T EERRRCRETENARRLCBER (R
S RS BRSO R B
,ﬁﬂ#l&hﬁﬁﬁ@%ﬂ% s TR R A S R EEA

R o
IV%?' F iy & B X (Red Burface Model)
f %ﬁﬁﬁﬂ%mm@mﬁw 1000mb » £
Dt Vevern - f——)o 0 (411)
KA O BIEFR A 1000mb SGEEH b2l o

2 o=wrt (0—w0) [1- cP n
Jo

e —ﬂ_p_w—(m“ @)(2 (p p)‘a !
?}ZEI]_ L )u—"" “’5%;’: ........................ (4.12)
i (4-12) KA (412) e
%o +\7Z-v(cn+f)+ _f (05— ) =0

g0 000mb ST EZ BB, » Vol £vz

T 0=V ps » ALERE 05 RO RRI

o R 0 ZHHEREEREKER (&ﬁﬁ‘lﬁ%m()mb
Z 1000mb » FFZEAAR) - BlBES @100 R
G '

@ To) = = VooV (Zs— L)

+ SB08) (20,4 )

TAE (412) RATH o5 R o
BHBEMIET) € B Zo BLZIG o S
RS T B 2 ST o4 » TyBke (zonal
flow) &z » B
Zy=A(y)+B Sin(%EX) Sin(a—fy)
Mzl
-8

(38 3 Hop #=3.14159--.. » WIEFR 2 3 A
)

......... (4.13)

B B » iR RS R LI GERS

= 5=

Yo W RE m%mm (wave number)
e LERSAH -
BEREE 05 B G {SA (413) SKENATES

KZs—Zo) » ALFEMTER 1000mb LEmHAZEL

R R R R FER 0% 500mb FERIE o -
V-3 £ EMEZRMAE o FEX
- BREEHAM AR R R AR
1N o B TR R U IR A R 2 R R
2 » AR LR EEER ST o hiE ANE
%&}ﬁ;ﬁ%@ (rotatlonal) R
Vo= kx5 '
FiEtk (divergent) ¥
’ V =VX>¢

C BTE

V=Vu+V, s e=vap» D=viy
R X REBHE
7 (43) Frh o BT (tW1st1ng) v R G
ZER R A Jiﬁ.fﬁ’ﬁ%ﬁﬁﬁbﬁ V o [FERgEHE
FEM .

Vi = — Gy s (4.14)

B (43) TR
P T D) H VALV DV

+ &,Vﬁ.g.‘ﬂ_ 0 srrererrtnrenrensenenas (4.15)

TIEAEE HER » WA= (0, X, @) »
WBRA—FER » FURME o H—ERH R H
(411) BHHRE (LIE)RBHZ o 45 (4.11) %
> Vi W
¢=-8vz=viy

Eﬂﬁﬂ%éﬂ—g (a v Ko FE (415) RE
p%‘cﬁ}syﬂaw— (ap AN FRER o Bk
ﬁ*““{#uéi (ap Vi) s Al
Vio=Alf mtv-v<<:+f)3

— ANV Vagz IV} eererrenrannnenans (4.16)
LEREN 0 FERX o ﬁﬁhﬁlﬁﬁ%?&?ﬁi’%@ﬁﬁ (vor-
ticity advection) + ZEASEERBETRE
HEARER (4.14) » (415) RS —ETEH L ER o




















































































































































































































































































































































































































































































































































































