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s BEEERErYE

B SR S R B R T TR R B 2 R 1-"4‘/‘11{4?\'1
SEWUN4L ( differential heating ) o PRE jefiny
(8 ;fjf;%;'&ii‘;,',)&£5‘~} HE LE A sl A - WA I e A L T w‘
RN B o D0 i 0 gl C D NS i 0
SR Y ) il}i‘t—sfzﬁﬁ;'-s S - S L 1
B AGHEIRG 2 BT I It A S5 SAAS R I SRR
IR 2 ) BB | ] R DT o ] 10a- f.éf-§198-’
L6 H 7T 0100 UTCH 7 H0600 UTC fyg/hi
O GM S IEAE Rl o i il G A sl v :‘,_ni
BiLe)~ 2 L i dE e B 40 o

f W/-J\lll)b))f ”iJ.L-./‘T\’Fy j[" i1 m‘r:i’l(f.}:j){ ‘I‘li Hi !//1" *

= 0500 UT c,;_g![::f! ( ll.‘.ri 10e ) 8% » A2k B
PR R N MRSt S e NS v D 21 mu;\(;’(

b6 )17 Hloaopo UTC

‘

Wi ] RO A B e B AL+ Rl T R SR
B A HEEA L BE D0 BT AR BY o B FEY
Mgl s 45 0600 UTC BRI ES Sl va i 1y 2
R TR B T g ;}'ﬂ' Rl o diliE Loe
1 B SRR Al RS {l.
AN g S 2 R ) 'fNH (AR A o TER R I
SN ( local forcing) b .o 8y a'PH*?’r v i
LPETIN 2 BT AT s TR IS R e th £
o FEaEER UL M P T R
» BR U —dain DY . BN %”i;

1981 48 5 M 27 1] 1200 UTC » 112
MCC 42 bl ~ Dl BR RS 85 0 2 1
{E RN RS - 7
‘»:3!&’“11‘ o fitdi R

A

i

v

3

o

sER Ll 7a ~d e

-9 -



)

110 198746 H 7
Fig. 10

30100 UTC~

UTC to 060 UTC June 7, 1987

£

HBRIF 57565 fi S e — i S A AR

R 2 T o H BN 2 ke 5K
f)&héﬂ%‘sﬁﬁh HEP IO SRR o BIG » RO
S P08 » b U K S i< 38 S
SHERY TSR BT 0 ) 03 R T A o AL RE 4047

FE SN

(b)

0600 UTC fE/NEF 2 GMS G iR AT Akl o

The hourly GMS low-resolution infrared satellite imageries in the period of G100

Sl STHE S HE v RUBE SR R T I TR AE T o A
AR el RS 2 fed 857 ML s e i g B 2 T L i
A3 AT R el RIS S5 SR I M WIS 2 BT M e
j\ BEE R S e & {\”j B 30 1 :

R b

e T AT S PR M B T B M A Y

_‘]U“



Wi RIS MCS 2 5ERE ~ Nish KB » W30 /f\bwu_uf“ [ ﬁ %‘ ﬂ- 'ﬁ' £ 4 Wm‘i %ﬁ S
Uik EREE 0 MCS R{& 54 - I IN
2058 S AN B T R 0 ;.Aﬁxklﬁtﬁ_lwé;& A lliij’:‘%—‘\ % f:ar}f-—.’ﬁilk-?l» ﬂJ i JL‘-EE%‘/?H ke
JEL L R S R EG AT o N BB B A R S o b s (ML » FRAM s ARt B D o 0 I R R - DU

2508 IR (LR ANER T 1 2EIRE 1|--r S (R e MRS FOREBE D o AT b R

o BANL » IEKEAREERE L 0 I B B MCS 5 R S i A R RE R I GM S e 1988 4E
B 7 A5 R o 3 FI S e s IR i SRR ACER R AL
3 AR R 20T 2 T B T R » S LR

BRSSO A s R IJM“HJ‘& 'a‘rf?» 2. Toif 3 PR T b e 408 D [ R 2 ] AR T )
M5 28 | Bl BRI B T 0 - R R R TR B :I” BEBAF rf S R R 2 T o '

5|58 ?f#u;L,dJH&m ° R 5 B
A5 AN R R B 1 A B S — Y 5lﬂ-[5%éaét&lilllj4’f-%f‘-

P e o R R O = R (Rl AR TR 45 R AR e S S ) i At B R 0
Y 2 S PSR O 8 I TR IR A '!inﬁﬁné@ﬁsm bt R B IEEGE o AR AR de SR (
7 ERIE R i 1B 2 i o CWB —76 —02 — 024kHmatili i Kog ko
5.8% B SR v S 1 R A 2 nsR 0 W 2247 ik
SRR 8 R R A A H AR RS S AL Anderson, RK., et al., 1974 Application of me-

Z MCS - eorological satellite data in analysis and fore-
6. MBI 45 A MCS Z 45K ~ NBEFIReRY » casting. ESSA Tech, Rep. NESC 51, Washington
H A i 2 MCS TR 2 IR o D.C.

i A T A T o B Clark, J.D., 1983:; The GOES user's guide. NESDIS,

7. L[J ’{HP oS |m= lﬁj‘é /f.}‘_;_,\ ol
AT P PR AR NI R RS NOAA. Washington D.C. Section 7. 12-13,

Mg » B8 MCS FREEEms 2s e » BT R s
SRR SR S o AR R v s i B
s o

Maddox, R.A., 1980: Mesoscale convective complexes.

Bull. Amer. Metor. Soc., 61, 1374-1387,

Purdom, J.F.W., 1973: Meso-highs and satellite
imagery. Mon. Wea. Rev. 101, 180-18¢,

Example Analyses on the Trigger Mechanisms

of Mesoscale Convective Systems
Shui-Shang  Chi

Meteorglogical Satellite Ground Station
Central Weather Bureauw
ABSTRACT

In this study, the Japanese Geostationary Meteorolgical Satellite (GMS) imageries are
analyzed 1o explore the environmental conditions and mechanisms that are favorable for
the development and intensification of mesoscale convective systems (MCSs). Resuits show
that the important mechanisms to trigger the MCS initiation and intensification are as
follows: upper level divergence/ditfluence, low level convergence, the outflow boundaries
(arc lines) interacted with other boudaries, and i1he ‘convective clouds interacted with
one another. All these mechanism clues can be discovered in the satellite imageries.

Results also show that the following factors are very important to stimulate the
MCS development and intensification: the deformation zone between iweo cloud systems
associated with low level cyclones, the early morning clear sky, and the cirrus shield
associated with jet streak moving through the low level unstable area.

Keywords: Are Clouds, Axis of Dilalation, Cirus shield
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Fig,3. Discriminant scores and discriminated groups of the samples of May

1-May 20. Group 1 denotes heavy rainfall day, Group 2 non-heavy

rainfall day,
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Fig.4, Discriminated groups of the samples of May 21-June 30.
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The Diseriminatory Equation for Heavy

Rainfall Prediction in TAMEX

Ming-- Chin Wu

Tai- Yabh Shoang

Department of Atmospheric Science, National Taiwan University

ABSTRACT

A discriminatory analysis is applied to the reduced heavey rainfall prediction parameters

used by the three forecasting groups, (i.e. CWB, SPG and EFG) during TAMEX, If the data

of 1 May - 20 May is used to set up & discriminatory equation, the correct ratio of discrimi-

nation is 85%. Applying this eugation to the data of 21 May - 30 June, the correct ratio of

discrimination is 66%. b implies that if we only use the synoptic anlaysis in a heavy rainfail

prediction, the ratio of exact prediction will be only marginal.
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ABSTRACT

The Kuc-type cumulus

during the ¥ei-ru period in the East

scale cumulus <louds on the

parameterization

large-scale environment

scheme

is used to predict the rainfall rate

Asia area. [n addition, the effects of other subprid-

are discussed, The rainfall rate is

caleulated frum the vertical transport of large-scale moisture fields and then the accumuiated

rainfall is oblained by using the

semiprognostic

approach.

In the cumulus parameterization

model, the heating and moisiening by the cumulus are determined by the temperature and

humidity difterence between a model cloud and its environment and the large scale moisiure

convergence. [finally the vertical

sacle motions may be delrermined. The predicied rainfall

the observed rainfall rate qualitatively.

this muodel.

distributions

The cloud

ol

moistening and heating by the cuwnulus
rate is in good agreement wilh
and rain region are well simulated by

Keywords: Cumulus paramererization, Raintall Rate Prediction.
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Table I FEight cases of upper level cold core
tows selected in this study,

Wwooat 1Fig Bl & B M| RN E O H B Ok M B

1985 1412Z- 24007 9.5 I8°N, 167°E 23°N, 133°E

1985 0412Z2-1012Z 6 22°N, 160°E 32°N, 137°

1985 1300Z-190GZ 6 21°N, 168°E 23°N, 130°E

1985 0100Z- 06122 5.5 22°N, 150°E 34°N, 139° 12

1986 0200Z-1200Z 10 18°N, 176°E 22°N, 158° E

1986 2800Z-0712Z 9.5 24°N, 177°W 20°N, 141°E

1986 0200Z-07127 5.5 23°N, 177°W 27°N, 140°E

1986 1012Z- 18002 7.5 19°N, 171°E 23°N, 126°E
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Fig. 1
at 1200 UTC 4 August 1985.
method), (b} satellite winds
method). R.S.
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1985 8 14 H 1200 UTC 2 & jg B 1
(@) 300 mb EEZE RIRBME ( Tk
) DM (S5 ) »(€) 300 mb £%
MR REHREE ( CL) W R~ SEX T
BTty Lt = BB B BT 53 Br 2 8 R o b G
fi B o )b & O 2 B R T B

The upper level wind field and sreamlines
(a) Rawin-
sondes at 300 mb and aircraft reports (T
(5 method),
and (¢) the combined (a) and {b) data {C
and K are the centers of
upper cold core lows determined by {a),
(b), and {c) respectively, Open circles in-
dicate rawinsondes and aircraft reports.
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Fig. 2 Sareliite imagery in infrared channel at

1200 UTC 4 August 1985,
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Fig. 3 The geographical distribution for the formations of the eighty-
one ypper level cold core lows occurring from June to October,
1981-1987 {1984 missing). The percentage numbers in each
bleck is the perceniage of cold core low event in that block
to the total events. Y axis indicates latitude and X axis shows
longitude (postive for East, negative for West).
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Fig. 4 Samr as Fig. 3, but for the dissipating stage.
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1981 ~ 1987 4 ( 1984 Fipk ) # A M 2@ MR 8 2 R E 216 B & 2 1
Table 2 The longitudinal distribution and the percentage of the monthly
upper level celd core lows in 1981-1987 (1984 missing).

¥R # 120 130 140 159 160 170 180 -170 &
= IIIL- L] L] 1} 1 1] [} 13 [l
A 5 130 140 150 160 170 180 -170 ~160 t
& e 1 0 3 3 8 5 2 1
6 23
H 4 i 4.3 0.0 13.0 13,0 34.8 21.7 8.7 4.3
b/ Wl o1 1 2 3 2 4 3 1
7 17
H o | 5.9 5.9 11.8 17.7 11.8 23.5 17.6 5.9
e Bl 3 1 3 5 5 v 3
8 21
| 4 K] 4.8 14.3 4.8 14.3 23.8 23.8 0.0 14.3
by Bl o 2 1 3 5 2 1 1
g 15
o & ik ¢.0 13.3 6.7 20.0 33.3 13.3 6.7 6.7
i B0 0 0 0 1 1 2 1
10 5
B o4 K| 0.0 0.0 0.0 0.0 20,0 20.0 40.0 20.0
174 1 3 6 7 12 21 17 8 7
& & 81
H 5kt 3.7 7.4 8.6 14.8 25.9 21.0 9.9 8.6
#= RED @ARKES T
T ble 3 Same as Table 2, but for the latitudinal distribution.
B ) it 10 15 20 25 30 &
"‘g ﬁ' 1 ] 1 1 [
A % 15 20 25 30 35 B
o B 0 10 1l 2 ¢
6 23
= S i 0.0 43.5 47.8 8.7 0.0
i ity 0 7 5 4 1
7 17
L T S - ¢ 0.0 41.2 29.4 23.5 5.9
VY 13 2 4 5 5 5
8 21
- - 9.5 19.0 23.8 23.8 23.8
i il 0 2 7 4 2
9 15
[ I S = # 0.0 13.3 46.7 26.7 13.3
by i 0 2 0 2 1
10 5
T & b 0.0 40.0 0.9 40.0 20.0
i /N i 2 25 28 17 9
é Ilf 81
i5 i v o 2.5 30.9 34.6 21.0 11.1
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Table 4 Same as Table 2, but for

the dissipating stage.

HE - i ‘ 100 | 10 | 120 © 130 | 140 | 150 | 160 | 170 | 180 |-170 &
ATy E o |z | %0 | 1do | 16 1 i 170 | 180 |-170 |-160 i
g *® Wioo 0 2 3 6 7 5 0 0 0
g 4 M| 00| 00| 8,7]13.0|26.130.4(21.7| 00! 0.0] 0.0 23
5 s /] 2 4 2 2 4 1 2 [} 0
o4& K| 001,88 |23.5]11.8[11.8|23.5| 5.9|11.8| 0.0} .0 o
. : |1 2 2 [ 3 2 i 3 1 [
o4 M| 4.8) 95| 9.5 (28.6|14.3| 9.5 4.8 |14.31 4.8| 0.0 “
. b w2 2 [ 2 1 2 2 3 1 0
W o4& W |13.3113.3) 0.0113.3} 6.7(13.3]13.3[20.0]| 6.7 0.0 2
Lo & m| o 0 0 0 1 1 0 1 1 1
B o4 #| 0.0f 00! 00] 00|20.0020,0] 0.0[20.0]20.0]20.0 G
8 W w3 i 8 13 13 16 9 9 3 1
o H &4 M| 37| 74| 99160160 19,811,111 11.1] 3.7} 1.2 o
KA WMFE=ESHKE
Table 5 Same as Table 3, but for the dissipating stage.
] FiE 10 15 20 25 30 35 o
B pn 15 20 25 30 35 40 it
7 g 1 4 12 5 i 0
6 23
[ o 4.3 17.4 2.2 21.7 4.3 0.0
& e 0 2 6 9 0 0
7 17
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& e 1 3 6 § 4 1
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& bLg 0 i 2 0 1 1
10 5
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5 = 178 g 2 11 28 27 11 2
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HEERSENE ( TUTT Y2 MBI « HREN femERE o £8 A EEAERGR (F12) » 1
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Fig. 5 Latitudinal variations on monthly frequency

of the upper level sold core lows in 1981-
1987 (1984 missing).
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Fig. 6 Same as Fig. 5, but for the longitudinal

variations.
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Fig. 7 Latitudinal distribution on meonthly frequency

of the upper level cold core lows in 1%81-
1987 (1984 missing). The sawshaped lines
stand for the maximum axis. Numbers in-
dicate the percentage.
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Fig. 9 Same as Fig. 5, but for the dissipating

stage.
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Fig. 8 Same as Fig. 7, but for the lengitudinal distribution.
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Fig. 10 Same as Fig. 6, but for the dissipating Fig, 11 Same as Fig. 7, but for the dissipating
stage. stage.
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Fig. 12 Same as Fig. 8, but for the dissipating stage.

e 1981 ~ 1987 F ( 1984 Fik )
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Table 6 The case numbers, percentage, average life span and moving speed in each moving direction of
the upper level cold core lows in 1981p1987 ( 1984 missing).

.jf f#1 N |NNE|] NE JENE[ E |ESE| 8E [SSE S8 SSWE SW | WSW | W | WNIW| NW | NNW

Z

en

1 = 1 1 0 1 2 0 0 ] 2 0 3 5 41 18

iR MESE 1,2 1.2 0 1.2125] 0 0 0 2.5 ] 37 | 6.2 |50.6:22.21 6.2 2.5

Tk (RY | 2.5 | 3.5 6.3 | 5.9 2.5 4.7 1 6.0 | 6.0] 5,4]5.4 5.0
R (HIERY | 1.9 | 2.0 3.4 ) 2.0 2.1 1.3 126 | 4,2] 29| 1.6} 2.4
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Table 7 The monthly and annual variatiope
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and the average life span for the occurrence times of the
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13 The relationship between the life span
(day) and the formation longitude of the
upper level cold core lows. The dash line
is the average life span. Number on the
left hand side of the tilt line is the life
span in each longitudinal, that on the
right hand side is the case number,
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upper level cold lows in 1981- 1987 (1984 missing).
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A Synoptie-Climatological Study of
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George Tai-Jen Chen

Department of Atmospheric Sciences

National Taiwan University

Shui-Shang Chi, Jye-Yu Kuo, Shub-Wang Wu and Jong-Huey Tzou

Meteorlogical Stellite Ground Station

Central Weather Bureau
Abstract

Eight cases of the upper-level cold core tows in 1985 and 1986 were selected to analyze

the center position by using rawinsonde and airplane report data (Traditional, T method),

GMS data (S method), and these three combined data {Combined, C method) Also, GMS

derived cloud winds were used to study the climatological characteristics of the western

Pacific cold core lows in 1981-1987.

Results showed that the tracks

were comparable for

the T method and S§ method

although both center positions were further to the west of the C method, The geneses of

cnld core lows tended to be more concentrated in the region of 15225°N, 14521800 (54.3%).

The dissipation of cold core lows was to the west-northwest of the source region in the

area of 2093G°N, 1262180 (61.7%). The area of the maximum genesis and dissipation shifted

westward from June to August and then retreated eastward, and finally shifted northward

before it split into two areas further to the north and south in October. Those cold core

lows moving toward west and wesi-sout hwest

possessed a longest life span of 6 days and

the fastest speed of 4.2° latitudes per day. Also, the life span of cold core lows 1o the

east of 150E was abour one and half times of that to the west, i.e. 6.2 days and 4.2 days

respectively.

Keywrods: Cold Core low, Cold Vortex, Tropical Upper.
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Abnormal Surf

Taiwan Strait

Beng-Chun Lee

Research and Development Center

Central Weather Bureau

ABSTRACT

A series of high waves occurred at Ta-an and Ta-chia waters on March 6, 1980. According

to the metecrological and sea conditions, there are two ways interpreting these phenomena.

One is the overlapping of 1he consecultive surges induced by active thunderstorm cells. The

other is the intersection of different wind waves (or swell) generating in the ferch area

from the nerth and south near the front zone.

Keywords: Abnormal Waves, Consecutive Surges, Overtapping.
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Contingency table for a categorical forecast - precipitation
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Fig. 5 Conceptual figure of an area forecast O
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Fig. 6 List Fig. 5 except the area of observed
and area of forecasted are all much less
than total area.
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Fig. 7 The exapmle for area [orecasts (precipitation) which have differemt forecast results
but same bias.
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Fig. 8 The example for area forecasts {precipitation) which have different forecast results
but same threatr scores.
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Fig. 11 The example for area [lorecasts {precipitation) which have different forecast results
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Fig. 12 Couldn't decide which one is the best forecast by post agreement and false alarm.
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The spatial distributiocn of error for 500 mb height prediction by a general circulation

model. [t is an average of 12 cases in winter (1964-1969). {(A) chserved (B) prediction

{C} errcr (Pprediction - observed) (Miyakoda et al., 1972).
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A Review on Verification Methods for
Numerical Weather Prediction Produts

Lie-shieu Fang Hway-jen Chen

Computer Center, CWB Computer Center, CWB

ABSTRACT

Due 1o the use with finite data, incomplete physics and numerical methods, the results of
numerical predictions must exist some errors in the Numerical Weather Prediction (NWP)
products. How to find out the sources of errors and modify them with validation methods
are the most essential and dicussing issues after esrablishing the numerical wether prediction
system.

In this review, all the related verification methods are serted out and have discussions
with traits and defects of those methods. And some suggestions for building an operational

verification system are also proposed for the NWP products of Central Weather Bureau.

Keywords: verification system.
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