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Some Dzscz«zsszons,on the Accwacy of Typhoon

Radar Tracking Shyue-Yik Liao

Abstmct

It was quite tedious work to locate a storm center from a
synoptic chart which was impossible to give continucus pictures
during a short perfod to show the storm movement. Radar may -
be considered as an instrument to solve this question. From the -
radar echoes, it presents a continuous, instantaneous and three
dimensional view of a Typhoon which wilil be able for you to make
‘an analysis on the structure of the. storm. However, the echoes

. reflected back on the radar scope is still subjected to some
uncertainties from interpretations. The elements of radar wave’s
length, pulse width, peak power of transmission, detective power .o
and range, antenna parameter, and._operational condition are
possible affecting the characteristics and amourit of echoes.

Some uncertainties on radar echoes in Typhoon tacking during
previous years are made comparative studies with synoptic
analysis. And a few interesting results through this investigation
have been achieved.
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Fig. 1: An example applying a logarithmic
spiral rain bands of typhoon Della,
23632 28 Aug. 1960. The point A,
and B, are the center of typhoon
determined by applying logarithmic
spiral to the rain bands AA’, BB/
respectively
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Fig. 2: An example of the method deter- -
mining the center of the typhoon
Della, 18007 29 Aug. 1960 geom-
etrically. Two methods exist in- -
choosing ellipse in this case
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Fig. 8: An example applying several log-
arithmic spirals having different
band crossing angle x to a rain
band
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Fig. 4: The distance between the center .
of typhoon Della determined by
geometrical method and that dete-
rmined by using the logarithmic
spiral rain band
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Fig. 5. Speed of the center of the typhoon
Della taken at an hour interval.
(O :The center of the typhoon deter-
mined by the geometrical method.
®: The center of the typhoon deter-
mined by applying the logarithmic
spiral rain band.
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the earth and the positions of the
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The hatched area shows the
region which can be detected by
that radar with pulse width 1°
when the elevation angle of antena
is + 1°
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Fig. 8: Track [of the.typhoon Charlotte
(18~19 Oct. 1953) decided from
radar observation and surface
pressure observation.
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‘Fig. 10: Track of the typhoon Della
determined by several different
methods _

®:The positions of the typhoon
center at each time desided by
surface pressure cbservation.

O:The positions of the typhoon
center at each time determined
by applying a logarithmic spiral
rain band. -

A :The positions of the geometrical
center of the eye walls at each
time which were taken from the
composite maps made up of radar
echoes.

@ L

[ 10 R  REA94E 8 H29F » @AM
E SR » B L ~ B ORTEW LS
AR RE TR o BT LIS M LER
R EE R BT H 2 A RI0ARER o

RE b RS ERE49ETHLE~8E1
B 0 B i W A— K S
Shirley) BATEE o HEEGTNEH » BESR
BP0 BB T OB R o

W ER A R L2 R~ 0 21947 & H.
Wexler™ Fr3E » {HIE7EER A DI 53 191848 Sir
N. Shaw®® #=EzEHERE (Normal cyclone)
BRBWZ o

26"

25" _:\, Qo H-g.

2\

/
15‘\» -” A °6
TR
i

)
i
N

bl

kil

18

ar

—
L —1

©.
—

I . RS 1257, 1 12
AEBWE.  — BEWD,
REHZME,

Fig. 11: Track of the typhoon Shirley
(31 July~1 August 1966) decided
from radar observation, surface
pressure observation and recon-
naissance aircraft observation

(Q: The positions of the typhoon
center at each time decided by
radar observation -

@: The positions of the typhoon
center at each time decided by
surface pressure observation.

4*: The center of the typhoon obs-

. erved by the reconnaissance air—
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Horizontal Advection of Temperature C. T. Chiang

Abstract

Horizontal advection of temperature is the physical transport
of the property by the horizontal wind. It is virtually a 100 %
process. But a number of empirical rules have been developed in
the past in which certain properties, e. g., isotherms, pressure
patterns are moved at 50 % or 60 ¢ of the horizontal wind.

. Although some success is occasionally attained by such computa~

tions, the concept itself is erroneous. The fact that horizontal
advection may sometimes appear to be less than this is due to
the action of the other processes in the following equation, i e,
vertical transport or parcel charges in the property.

The horizontal advection of temperature is very important
for weather forecasting. Sometime the presstire pattern may not
be representative of the weather displacement, but the displace~
ment of isotherms are reliable. In this outline several methods
of computing isotherm displacement will be given which can be

used at the surface, 850, 700, and 500 x_nb.
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The Solar Atmosphere

o
RAE

Yuan-Heng Wei

A description and discussion of _:the general characteristics of
the Sun and its atmosphere are given in this paper. Especially to
the isolated temperary phenomena, such as sunspots, Faculae,
Flares, plages, within the solar atmosphere which are important

to influence the space enviroment and the earth are discussed in

some of details.
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Some Dzscusszon on Modem Theorzes Of Cyclogeneszs

Abstract -

The cyclone W@s Qenf;;rally;formed‘as a result of wave distur-

bance along 'the' frontal surface. The idea was first initiated by
: Norwegxan school ]ed by BJerknes We learned that the cyclones

. are not deflmtely appear 111 a mode along the frontal surface.

Margules had suggested that the kinetic energy of cyclones was’

derived from the potential energy with horxzontal temperature o

gradient, and caused the development of cyclones

Latest 1nvest1get10ns from Fjgrtoft, Eliassen, Bjerknes¥-H0lmbae" o
and others have d‘ontributed much knowledge on the instab— o
ility. Other authors such as Sutchffe and Estoque have formulated -

the theories of cyclogenesm in- terms of vartical velocity and
divergence.

Since the World War I, the increase of upper air data with
the improvement of method of computation by means of electronic
machines had proceeded the study on development of ¢yclones into
a stage of numerical prediction. The trend will keep on going for
further development in coming decade.

Conclusion hias been made that the problem of eyclogenesis was
a controversial subject during last sixty years and is still a parad-
oxical subject in the field of meteorology. This paper made a per-
usal on the discussions of the subject in history of controversy
which will guide you to the end in making further investigations.

Lin Ruey Shan -
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Fig.1 : Showring the growth of gravity
wave on the frontal surface.
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.= A Briefly Report on Typhoons in North-Western
’ Q% %ﬁ‘ Pacific during the Year of 1963.

Abstract

In the region of Northwestern Pacific, the frequency of occu-
rrence of tropical cyclones during the year of 1963 in comparison
with the normal was comparative lower. The average was 26.9 but
the actual number of tropical cyclones observed in 1963 was 24,
The number of occurrence of typhoons in August uas three which
was much lower than the normal. The frequency of occurrence
during the period from June to October was normal.

In 1963, most typhoons were originated in the environs of the: -
Marianas. They recurved on an average between 25~30°N. Although
merely two typhoons had hit the region of Taiwan. Yet the damage
caused by typhoon Gloria was terrible, '

Typhoon Wendy first appeared on 10th of July. She landed at
the north of Hwalien and did some damages along its passage.

Typhoon Gloria had once threatened the northern and central
part of Taiwan due to its downpours in the mountainous districts.
Maximum rainfall recorded at Paling in 24 hr. was 1,044 mm.
Typhoon Gloria became in growth on September 6th and later she
moved westnorthwest- ward. She had made a sudden turn of her
moving direction towards north-north-west and showed a stagn-
ation for a few hours. Later she shifted back again to the west-
north-west direction. The eye of typhoon Gloria had passed the
vicinity of Penchiayu on September ilth and left an typical trace
on the barogram there. The total loss made by typhoons in 1963
was numerous. :
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Fig. 1 Typhoon tracks in April, 1963

O#IHER
CE A (RpEERaf)
§ e (PEEMI)
LR
FEHETE R ERI0Z (FRI120°EEHRER)

ERF AL B R RI2Z (GB120° 1R R 208)

(Z) AR mA ERPELMERERX
o ik » BAFEEREES o EEHA Pin MBI
FHRAHERER » ARSAERK o SIR A HIE
AREL » MRFRERS A EBEREETHN

—/NBURRSREE 0 T B AR
L » SWBEA bR o 26 H 2GR
ABRA » Bl ES R e 2B
1 > FULHEE BT 1,000 Mk
s WAL TR R o 6 A
1482 E K RIE L o R AR
EELEE o
ERATEEM > AEA
W E T RIS - IES
G P E e
HHEE o 705 i MR 2 S5
B7E 8 B4R IR R RIE FEF
RRESERE, » HE BN (Rose
) o R EZE A 18,58 ¢ R
109.78 o REREH NI SR
& B EEBARERRAR ) K

0 R B A S M

HE B AR S B o

MR S L SR
P TOH RGO PR 19.4 IR
®120.7 B » Didshe6im > MBI
Hak o hLEAE RO REHA
R o HMEHHOACEEE FE 250
M E11E DB RS T
Wik EERA—BHZMIE
AL E B 2 R ARG
o FHAR—%LEBE - 136

8 B MIE R BME L o HESELZ i AR 27508
» BAR180.058 » JRED B A LI REDH T 26012 5% » 3
EEiRity o kB H—BAEE AT (Shirley) B&
HEFAER P EEI R 1425 > FUE 1308 &



P BABRBRREHI0AR » LGH 9 B2 BENE
T+ TR AR A AL o

1A 2 1% SHERRABEBE » hLRAR
SERRYISAR » b AEELI4TIE © FH130.2
B o SRR LSRR B ok 2 T R AN TR L I o
Itk » BRZTHRBETE » QTR 2 %
1 200 FZ R A R AR AR14. 98 » RABIBL.TE 1610
o » SRS » ZHRFETE - 2/
RIS » P RERMEmD » il
R feAEAR16.THE » TR 1305 B o 6/NSHRAE
BEGPOOAR » DISHIOE L RE RN, « AR
SR B R IR AT T B » B
B —HAIEE -

187 85 » SMZhLEZ N 250 B 0 4
125.8 Bt » (3L ALY 2 RIS © 5 71 26
WEREAREREVHAR » D108 L RE L
i > HEFRISAEEL—AER * 19H % » B
RO 127 SR AT kR 0
NI » Z200 8 RAHESE » HAFLing
BT BIEH © 21 UL BRI S S

AR ©

Al o RAEA T MRS o

DT

iH
- 2

o, 1
=
&

Ty et
e

ey
T I I S

Ta

1
3
N <
¥ 2
3,
!
B
»
5
F

e

268 » FEERHNE LT BB ERBENE » 20
Rz ERRE LD RRREERE AR (
Trix) » LT EAEILARISTE » BAEI25 6 » DI
K 8 EZARE B AT o LA REBR MR
FEILAIR0BE A » 850 ~ Sch FRB BRI » BT
H—/NBER o WA EET RS LM L
27 A 14N AL R L1508 + FmI122.88 »
KESEHI0AR » DUFHSI0MES SEr s TG »

RERREREARE - 200 BAHE  BRERRE

sSisitety \',é\;%(\:

) WERSBh 2 TRBEIDAS - 30 H KRR BIRE R, » 1
E BRI ¢ FEEESHANR » 0 2 KRR
R EE o A5 HEAR B RS o
() bR AWEERREERG  HREE
BB 1> AEERREERNR - EET 8 BEBER.
AR A ERERERE o B H 8 E LR
WERE  L8MER (Virginia) » RN
» o FE LA 26.50F » HU 182 J o HISMEEEZ
Ib5 B AR — R R o IR AN AL o
T E RN U KRR AR EBSH
HHER o '
EEMERAE  BRAREREEESE
OB 5 L ERR S I o 10 2 14R TR EIR I RY
A g (Wendy) » fULALE
FESRER12.81F » BB 146358 o L
BE992mb o 22 R TG k75 iy — Sl
SOKSN EEE o B REERS 1,005mb o HETHEE
SN REUIBEER ) EEILESERR
SO sEm TS EREERIIEE - 1
L Mz EEREE R A 0 W
S BE—EEEE - FEER AR
SOUNSY FILES I o I8H14E: o i
COOSON 18,20 1 BIARIS6.35 o 206k
%'y FR R RSB AR D
B 129 2 S L L T HE 2 © LR
F 2 S AR TR EREE
BragiE ; SEEHE R A AR o Bk
EEBEGNERE ) Mz rr R
L mBRHE TR R
TR o HET 1B E % » BISE TR
S e MRk DEREAEE
S T s0E TR A M LB AL
I LSRR M PR © 16 B

A @Azﬂﬁﬁm%@@'
Flg 2 Typhoon tracks in June, 1963,

UE AR, 3555 B M AR P L 0 B3
FRREE A SR ZED o B



— 39 —
IR AR — R B BEEEIZAH -
IR S IR R AT SR TS PIPE L SRR
16 BRI » S8R » EARERBRBIREE - 17
H 8 2 KRPF LR eE  B2IEAEZ
YRR R EL1DH 2 IR MHEER o ILRARFRER
E%Z?—R%Ho
B A KRS M FERE R L2 A
B RE TR 0 18 B 1402 BE R RIS _ R R T —
IRRER R, e BIER: (Agnes) » BTHAGEHES
HIGFEHEE » B0 8 R BYEkAE 16508 0 B
M8 120.5 B » DA/ R RS [ P ILEE o ZE19
B8k WRKEZEBEEEE o i EmA RS
RERER  BRESRBEZFFHBERZERES o Ik
— S L FA20 B L IR AT ¢+ 220 140 2R
BN B B BT R AR B R, » S B ) AR o F24
Fl 255 RA7E B RO 2 A6 DR R AT R o
RS A1E (S E MR T BB
{HE R R - THES0H 8 Bz im R AR _Lih
FUBFZ T B DI 2 A HE R R R R B R 0 £
ZBEF (Bess) » FEI— A HE I BUILAEHEE »
MDA s — SR A ERE RS A 7
Bl B ESA - 30H 2 K EE FR R
S1H DI PE » Z1H BABE 2 o 2 A2k
TREF L » R ERE SRR [LRAR
0T > 30 8RR AR A o HES I N 2 e

i e

B

,,,,,

s'mr|u1 ,
B 3 £+_¢tﬁ%%m%&5

Fig. 3. Typhoon tracks in July, 1963,
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Fig. 4: Typhoon tracks in August, 1963.
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Fig. 5: Typhoon tracks in September, 1963.
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Fig. 6: Tyghoon tracks in October, 1968.
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Plum Rains in Taiwan Chi-hsun Chi

Abstract

The author attempted to have a thorough understanding of
the characteristics of early-summer rainfall in Taiwan and its
relationship with the general features of monthly mean circulation
which will pursue the study on extended weather-forecasting.
The mean monthly rainfall curves showed that most stations in
Taiwan have a rainfall maximum in June in particular at central
and southwest part of Taiwan. He takes the month of June as an
example to investigate the relation of monthly circulation and the
anomalies of early-summer rainfall in Taiwan. Some conclusions
have been drawn:

1. The onset of southwest monsoon causes the early summer
rainfall over Taiwan. The heating of land mass intensifies the
component of onshore wind. The heavy rainfall is mainly due to
the convection of diurnal heating and the topographic lifting in
mountaineous area. The maximum rainfall in June is thus signifi
cant in southwest Taiwan and less pronounced in northern and
eastern Taiwan . .

2. The cyclonic activity of Bai-U front is the another source
given rainfall over Taiwan area when this front moves down from
higher latitudes along the lower Yantze valley. A series of waves
move successively over the island. The showers are frequently
happened. The case is much similar to! the plum rains over the
mainland.

3. The convergence between southeast trade and southwest
monsoon current lying over this region in June creates another
factor giving early summer rainfall when the southeast wind is
dominant in this region, convective rainfall is frequently happening
along east coast of Taiwan. On the other hand when south west wind
is dominant, there are much monscon rainfall precipitated down the
western coast of Taiwan. It is clearly shown that the topographic
effect plays an important role on the distribution of this region
- 4 The positive anomaly of rainfall in June usually associated
with a major deep trough in monthly 700mb mean chart, or the
ridge of subtropical anticyclone lies in a direction from NE to
SW. Such synoptic situation would give more favour for the
development of south west monsoon along the coast of the Far East,
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Visibility at the Taipei International Airport

M. D. Chow

Abstract

At the daybreak or twilight, or when the surface wind is weak,
Taipei International Airport will frequently be covered with ground
fog or haze, because the aerodrome is located in a basin, Each
year the visibility reported below half mile (<'mi) covers a
period to 7531 minutes in a year and the result affects the safety
of the aircrafts on taking off and landing definitely.
 When the visibility reported less than half mile, the case mostly
happens in the early morning, but the ground fog or the haze
often clarifies swiftly at the time about two hours after the sun

rise.

An objective method is adopted at Taipei International Airport
for the weather forecasting. The system can be summarized as

follows:

i) the reference method for the observation at the time of

sun rise,

ii) the temperature and dewpoint diagram.
- iii) the chéracteristic pressure pattern.
Though the visibility may be influenced by four elements: .
‘i e. surface wind, temperature, moisture and dust existing in the
air, the foregoing three elements are always attached to the
affect of the change of visibility. The forecasters therefore
must use their experience and proper judgement to prepare.
- timely forecasts for the operational purposes.
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Table 1: T.LA. weather minimum for
jet aircraft,
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Applzcatzon of Information Theory to Veri f" cation of

Weather Eovecasts.

Liao Shyue-yih

Abs_tmct

Verification of weather forecasts has been a controversial
subject for more than eighty years and affected nearly the entire
field of meteorology. This paper describes some of the important
histories this controversy and attempts to show that some of the
existing confusions disappear when information theory is applied
to the verification of weather forecasts.

There are many other unsolved problems under the verifica-
tion. Uppon careful analysis it appears that these problems are
meteorological in nature. To our knowledge in the physics of air
is still in a state of deficiency and will be reflected in the problem

of verification.
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Fig. 1: Verification of extending

forecasts.
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5 232193 25 4,64386 45 5.49185 65 6,02237 . 85 6,40939
6 2.58496 26 4.70044 46 5.52356 66 6.04439 86 6.42626
7 2.80735 27 475489 a7 555450 | 67 6.06609 87 6.44294
8 3,00000 28 480735 48 5.58496 68 6.08746 88 | 645943
g 3.16993 29 4.35798 49 5.61471 69 6,10852 89 6.47573
10 332193 30 4.90689 50 5.64386 70 6.12928 9 | 6.49185
1 345943 31 4.95420 51 5.67242 7 614975 91 6.50779
12 3.58495 32 5.00000 - R2 5,70044 - 72 6,15992 92 . 6,52356
13 3.70044 33 504439 || 53 572792 73 618982 93 | 65916
14 3.80735 34 5.08746 54 5.75489 74 6.20945 94 5.55459
15 3.90689 35 5.12928 55 5.78136 75 6.22882 95 656936
18 4,00000 36 5,16993 6 5.80735 78 6.24793 95 6.58496
17 408746 37 5.20945 " 57 5.83289 77 626679 | 97 6.59991
18 416993 38 5.24793 '58 5.85798 78 628540 | 98 6.61471
19 4,24793 39 5.28540 59 5.88264 79 6.30378 99 662936
20 432193 40 5.32193 60 5.90689 80 | 632193 100 6.64385
(=) #% (Entropy) 19.5300055 ~0.65002 bits
RabEpl » Rk MR A L S R 0 :
WD AL » FEH— PR B2 » L e TRAFEGRE  THAR
FISWERRS I =—Ep1 loga pi srevremssiinaiinnin(6)
. 25X0.26303=6.57575 bits EFHER EP FEHERREHREE Entropy)
MRS S R » IR e S f{ﬁ%‘ij: f%ﬁ%ﬁﬁ%ﬁﬂﬁfﬁ@ s EEEEEEZEE
5 % 2.58196=12.92480 bits SRR B SN BHSTHARMT | '
BT s e s s ‘ . ; ‘%Xﬂ Xi ﬁﬂi.{.%ﬁgﬁ% pCa) o Eﬂﬁ:ﬁ-ﬁ’%ﬁ
6.57575+12.92480=19.50053 bits *ﬁﬁ Tﬁﬁ?ﬁl"gap(x) #HORRRRARY MENRK
{BZTHH MR B R80Z » MERTEHEHER B 2 RREE py(x) » BEI T BEE%



— 30 —
REx WHERERZERE ] » ATDEK ¢
S 1
logs {5y } ~ 10w {5y}
# I=log. {&i(_x‘l ........................... )
BEAHHEBRER Y Wﬁ%??\ﬂ’ﬂi%ﬁ Xz BHERXBRRB
n(x: ys) » ARy 1z BRI EREEER
‘ BE1E.03 0 R
n(x:ylog: {128} (8)

HEHRAER AR § RO TAHRExZ
S - EHRRARR 1 Rt » TH—EH
Mz HeE « ZSNESESRREmEE-

n_(XﬁY_J) =p(x1¥)=p) Psi(x) (D)

ZBAE LRI S IR

= s n{xiv) Pri(x0)
1 _ZE:E N log g(xo

=2Zp(xrys) logr DT p”(ixs)

pm(xi)
plx)

=f:?p(yj)pyj(Xz)logzpy;(xi)

= ??P(Yﬁ) spr(xlog:

. 1
—?JZD(Ys)pys(xulogaﬁ

_ 1
= ;‘Sp(xl)logzm—p )

~EEPY P CRI0gig 7 +(10)
R TR R I A > S TR
RETHREFATR L HRRARE « HREHR ER
HREEREFEZMA o
=X L AmE
Table 6 : Contingency table

\*\fffa Mo o& | WO & &
B
= 13 6 3 22
& 2 4 o
k| 3
& g | 15 10 6 31

K—RREZ K BRI » FlinFRAhz 55

SEFTR 1 R P2 BRI B R T ¢
P =g  PEI=p

B D(Y3)=§61*

23
p{xy)= £l

15 _ 0

Py,(x)=15 w&%i{émwéﬂ
PYZ(x1)=-ﬁ 'Pyz(xa)_~ﬁ Pya(xa)ﬁ—-
- PGz =g PYS(XZ)——%V pys(&)aﬁ
P(X1Y1)-% p(xiys) = 3 p(}ézya)=%'
[ RN S )

0 _0 3
PGryd=57 P&¥a)=37 P&y =3y

 &¢m@aﬂﬁ$ﬁAa®ﬁ'ﬁw%ﬁ%%-'*

) 81 81 31
1= 311 Brgg T 1og2 6 131 I°g2
13 106, 10
_{ 213+_“X101gf6—_

+‘"—X logz 3 } {

10 4. 10 4]
+57 X qglogs mx“4go}
15 10 0 10
- {5rx “'Iogz 31 X o108

6 617
gy X Iogg?} —1..133—0.780‘

=(.858 bits
ENTAMSE A BERERy » T RMERE 1,133 blts ZIHHE
» [BRERHEEZ ERFER 0780 bits > iEHEIE
% MREBEBRKRESEME 0358 bits ,‘z CEH
o FEFEIL P #ereEs (Percent score) E’ci's'zfﬁf%
51 B R66%R%38% o
(=) B8 (Information ratio): -
. RETHEEAMREEE ﬁﬁﬁiiﬁﬁﬁﬁ’z
HERLAR o BIATPEERE B ﬁi!@ﬂﬁxﬁ“z
B MG H B EHE () Bl AEE—F0 &
Eodg A TAMMERE AR 2 Hok o RRER R o FRIBESE L BLES
' R BERERARL  TiEsERE LT ¢

SEp(xiyslog. Dri(%1).
= D(X ) e 1)

Zp(x)logig s
ERAERBZRE BB NTEE =R
Moy B 1 MERZSERE ) BELHAE.
RS THEHESBMNHEESELE - MBY
PG A HeREas 2 LB R 2B o

HRFEAPEFREM ) HERRLETE
Te=-2308 _319-351005

1.133



- EREIERAR LIS
BEARZER HRESERXEERS ) ThH
FiEgEASQORFEREASAGD '

= 1
I= ?p(xi) IOgB ) p(Xl)

' 1
- ?%D (v5)psi(xi)loge oty (10)

3] =

I=1.13575
Ig=1 _ h
W EENEANN B E B R ERENE
K o JREFERE by )BT 1 HALFE
5% (REMERRT) HolEzPE o
g AR L FE 0 50k Q0) K,
() > WHBELAEE A L FE AT My

J(XI) % :
=SpGaynlogs s c_ 1
IR= . I IJ(X ) ____________ (11) I= Ep(XL)IOgZE‘(X—j)
ip(X[) Oggp(xi) ‘ “%EP(Y;)PyJ (XL)IOgspfm
BB R 0 PIEERRRER & o s | 1
FATE N. A. Bagrov @” » ESFEAC » AR =3pG0logs gy
SROeDEmEIE s BEESIE o EEA LA — 3 Sp(xiry ) l0gi—ne
< =\=ip y¥i)l0g e
R BHAEBBERETETE » HREMARHZ © o 1
() IERRHAZRE » WA R LR =EIpGlogiprgy o (42)
1i= ] 2REERT Eﬂi%}ﬁf&%%%%%f% 3 _Ep(Xiyi}Ingp(lT)
AOFRR (11) RFFEFEERE TRERLE T B o i Ip=—122 1 AL (13)
T . ‘ 7 E{p()ﬂ)logz—p(xj)
I =0.687
c.odloe |
: Ig=0.605 -‘
B SA  FHEAER  EHARAE | P
A (o2)go T o d— F AL
RERREFBERL  SERESEES : "’“?
FERBEEAR o (0.8}80 ¢ o 4~ 2 AW
LT F
FL o AUBER )
. . . (0.7)7e T
Table 7 : Contingency table — YimE
HHE -
ﬁ‘i(ﬁfi) B ®m | B | W g (0.6)6a
s a fa21 | 22
B 5 0§ 1 6 (2.5)50
il 2 1| 0 3
2t 7 | 22| 2 31 A8 p - AEFB L
_ . Iy o4rde »
(Z) B—H» in B RAIER R W AR L EL YN
» InFIEEERARETR 0 R EER 3 (0n150
M&EXRAZEFEELT—REE— g-f:
i » AR H o T EERER FRE (c.2)20
e
FI\  FIEER (o109 T
Table 8 : Contingency table ' t
- - 2 A . o 3 2 N bk
O OE#H ‘ 2 5 &€ 7 8 % 1011 12
w0 | w | W | rezes st
) Eé 8 #2 2 22 o B 2GR nHHZzEE
W 3 4] 0 a F1g 2 : Verification of short range weather
U 8|22 6 |3 forecasts.



— 82 —

R EAARUD)RA3) » TR b FE .
Jd{ﬁ¥$?3€ﬂﬁ¢ﬁj: v 36 (12) R (18) 2R A6 7
QA0 RA11) o

A %E%ﬁ?ﬁiﬁ%&ﬁZkkﬁm%

18 2 ETRE » DB ~ BERETIRZ  TRHERE
FUEGEE ~ (HEE ~ M~ E&fﬁﬁﬁ%/\@?@ﬁﬁﬁ
BRI BEZ A TR E o _

HELEF 2R S » 80K ~ BREFIBIE ~ R
FRRSZRE:  BRigeiaL - EFERES
PERERSEUT » BENIAEHRERE T MY » 22—
%o BiEoEZEAR ) AR EEELEA
el

HHESREEZHBL B LM FEREE

:4-7~8~9&HH@%’W1;3~6EEE
BiE» BoRBEERZEER 4 BEHERDE
& o BREEFXRERFIANMEMHEER BB LERIL
BIEE B0 R » BRI BITT R E BRI o
LJﬂ fﬁﬁimr‘?ﬂ# ' RRWRETE  BREERD
PRI RMATSHREEEX » KHE
é}iﬁz’%m%mﬁiZEﬂ% o
BRI > BN ERA SRR 1
25T~ 8RIZHEFHT M6 ~10HEE

BB A » BRI LME - |
REERFEREZ B » S RHAL -

M MEFHEEAE > il NEEAER
FEH » IS RAE o 12458 ~ HEREFIT S ~ R
- BEFURRE ~ AR IURE A 0 TS o BERE

EHREHHTRRE » ERHS L BEEEN - B4~

AR RS LRSS AYEHREE
WSl o

2 F X B

1. Ksppen, W. (1884): Eine neue Methode
der Priifung der Wetterprognose. Met.
Zeit. 1. pp 89-40.

Koppen, W. (1884): Eine rationelle zur
Priiffung der Wetterprognose. Met
Zeit. 1. pp 897-404.

2.Klein. H. J. (1906): Die bisherigen Er-
folge der Wetterprognose. Gaea. 42,
pp 4-9.

Klein. H. J (1906):

Miqsérf_o_:l'qe "de's.' o

staatlichen Wetterprognosendiensts
in drei Monaten seines Bestehens
Gaea. 42, pp 641-652.

Klein. H. J. (1907): Die Wahrheit iiber
den Stand des Wetter Prognosenwe~
sens. Gaea. 43, pp 157-167,

8. Schmanss, August (1911): Die Treffsic-
herheit. Das Wetter, 28 pp 68-71,
167- 168

4. G1Ibert I P (1884): Finley's Prediction.
Amer. Met. Journ. 1, pp 166-172.

5. Doolittle. M.H.: The verification of pre-
diction. Phil Soc. Washington. Bull.
7, pp 122-197. _

6.Clayton, H. H. (1893): Verification of
‘weather forecast. Amer. Met Journ.
PP 211-219.

7. Grossmann, L. (1898): Die Stiitm und
die Strum Warungen an der deutsc-
hen Kunste in den Jahren 1856/1895.
Deut. Seewarte Aus dem Arc. No. 4
pp 21. : :

8. Walz F. J. (1902): Verification of fore-
casts in U. 5. Weatter Bureau. Se-
cond Convented of W. B O. Proc.
Washington D. C. Bull. No. 3. pp 122
-125.

9. Wallén Axel (1921): Sur la Controle des
announees’ des Ompetéss Geografiska
Annaler. 8, pp 267-297.

10, Heidke, P. (1926): Berechnung des Er-
folges und der Gute der Windstark-
evorhersagen in Strumwariing dienst.
Geographika Annaler 8, pp 314-349.

1L Muller. R. H. (1944): Verification of
short range weather forecast. Bull,
Amer. Met. Soc. 25, pp 18-25, 47-58,
88-95. '

12. Gringorten I (1950): Forecasting by .

statistical Inference. Jour. Met. 7, pp
388-3894.

13. Brier. G. W. (1946):A study 'c;>f quantative

precipitation forecastingin the T.V A.



.~ Basin. U.S. Depart'm"ent of Cdmmerce.
‘Weather Bureau Research paper 26.

‘14, Price Saul (1949): Phunderstorm today?
Try a probability forecasts. Weather-

wise. 2, pp 61-63, 67.

15, Klein William: An objective method of -
forecasting five-day precipitation of

the Tennesse Valley. Research Paper.
9, Washington D. C. April 1949.

16. Thompson J.- C. (1950): "A numerical
method of forecastirng rainfall is the
Los Angeles area. Month. Weath. Rev.
78, pp 143-124,

17. Berkofsky L. (1950): An objective de- - .

Y

terminatien of ‘p—fobability of fog for-
mations. Bull, Amer. Met. Soc. 37.
pp 158-162.

18 William. Philip Jr. (1951): The use of

confidence factor in forecasting. Bull.
Amer. Met. Soc. 2, pp 278-281.

© 19 BERE(1956) ¢ iﬁ?ﬁﬁiZ%ﬁ' iR » R

WE2BE2H o

. '20. N. A. Bagrov: S5iMsl » 585388

450

21 EWED (1958) : REHEEOE D E » XA
£ 58565 pp 173-1178.

22 WAFER : FHENote » REEHE » £95
38~ 48ko

BEFHITHIFE

—~ AREUREPBRRSGEEZHARED

;_wMAwﬁTﬁﬂﬁ%m§2$tFﬁ%%’@ﬁﬁ
oA BRI SIS S S A B
SERTITRRRIR R SR H F  B HL R T R e |

= ABR TR A BF RN B RE R | REE » SORENEaEEEe

REBHMARES
ABREHBR  TLE S ERER ¥
m%maﬁﬁﬁﬁﬁﬁ,gﬁﬁﬁm:>£{f
| A\+%%ﬁﬂ¢um%%,ME&ﬁﬂﬁi¢:

----- mun




— 34 —

B O ifey

Divergence and Vorticity
Abstract

TiE

"

Divergence and vorticity (or relative vorticity) are two
kinematic properties of horizontal flow. The former is sometimes
referred to as the horizontal velocity divergence, and the latter
is referred to as the vertical component of relative vorticity.
such terminology is acceptable so long as it is understood that it

'Pﬁ'icg

C. T Ckiang

applies only to horizontal flow, and so long as terms can not be

confused with similar concepts, such as horizontal mass dlvergence,
absolute vorticity, ete.

Divergence and vorticity are very important for the weather
forecasting. Especially, vorticity computation is always used for
the bad weather occurrence. In this outline several method which
use upper wind and contour field for computing them will be
given, and exercises are includ to demonstrate computational

procedures.
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Climatology of the Mechanical Energy Dz'ssz'pation;

in the Lower Atmosphere over the Northern Hemisphere
Ernest Chen-isun Kung

Abstract

This paper is a dissertation of Dr. Ernest Chen-tsun Kung to
make his partial fulfillment of the requirement for the degree of
Doctor of philosophy in meteorology at the University of Wisconsin in
1963. The thesis was carried out under the guidance of his Professor
Heinz H, Lettau. Dissipation of mechanical energy is one of the major
processes of the atmospheric energy cycle. The mechanical energy
which is generated from the conversion of available potential energy
is eventually dissipated and changed into internal energy through
frictional processes which are generally irreversible. The maintenance
of the-large-scale general circulation .against the frictional energy
dissipation in one focus of interest in current theories.

The author, discusses in primary, about fundamental concepts on
wind profile characteristics, geotrophic drag, coefficient, external
parameters, and etc., and later introduces his analytic study on the
roughness parameter over the continents and over the ocean with
some detailed evaluation on horizontal and seasonal variations of
continental roughness from vegetation cover.

In making a practical approach of his theorectical views, an
eleven years’ period of 1,000mb ptessure data over the northern hemis-
phere were examined, The general climatological patterns, concerning
both spacial. distribution and seasonal variation on energy d1str1but10n
in the lower have been obtained.

“The detail of the contents should be referred to the original paper

_itself. The author is working as a research—fellow of the U. 8. Weather
Bureau at present.
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I U R R B4 T (T SR R A o
R3S 5 AR L e R R T R R Y o
B AT 2% Brunt(1941) « Jensen(1961) ~ Lettau
# (1954 (1959) (1961-b) » White and Saltzman (
" 1956) B Hillh I HH BB o

R EBBETEE » ENRR M

Rk WA A EMAENEE B
RS AT REEERER WS  ERFES
BRI o HEZEIRE
Lettau HARERGHEZ BRERL HE AT
PR ERERBNEN g 7R (Geostro-
phic drag coefficient) C=C(Bs,) » HEE HI7g
=oCVi g, RFEHIE TR EUMARTRZ AE a=
aty== (B, ) 25+ #9 R M T Rossby H B Boo =V g.0/(2f)
i B % (Unique-Valued function)e#Efofas
BEEV . SEHENHE AT 5 CoriolisZ#
» Zo S A E B Jybkds 2 (Aerodynamic roughness
parameter) o REHYME +» ZATE E=10V o
Cosaz RS IEHERRBZEBERBEE (
Total energy disspation) o FEEFEREE R
SENERESZRNRZEV oo~ {HZ, RERE
{7 o
AR ENR
(—) BEEREAREEEHRNSRELRE
T2 AR /2 2 5 R R
B R = B B LA AT o
(=) FEELO00mbES B 2 H B R o
(=) RBBILRRR R NETOCNKRER
= Hh iy Sy R SRR R o '
AR ERDB SRR AR RRS
TR = B R B ) e, R B 2 M o

=~ ARSI
(—) 8@ B4t is ) BB AT R A

Lettau®iz i - BFt Prandt] HEa EE#k (
Prandtl’s length scale of turbulence) = F i
FER ¢ WERAHEREREAERREE 0 M
Karman S &NERERRL » RETEAR
EBAKE (Barotropic atmosphere) o

EREE » —RERNES (Universal wind
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Table 1:Roughness parameters of various
surfaces and vegetation forms

T D
Type of surface

z (cm)
THRELE 0.001
 FHPREE ' ' 0,005
BOE - oo | o020
it (Karachifiiz) ' 0,030
£H (Canada) 0,100
By (BEE0.015F0.45m) 0.2—2.40
EHy (HEOSOEOCIOM) . 3.70-9,00
Figs (Porton)&z : 1= 2

g

T (Porton)EE 2 — 4
ERE (FEEO.7ECSm) 6,40
EH (REL3m) 15.70
BE (EESSm) 29 —122
Bk (EESSn) 190 —399
FRb (EEE24.40]daho) 1350—1850
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h(cm) EBHEEH  Zicm) N=hfz
1000 bk 214.0 47
100 B 13.8 72
10 Es 080 112
1 0.0576  17.2
0.1 2ec! 0.00363 - 26.9

SR 2 M A S— % Karmam %
K=04 Z{B# Nikuradse FERHPR ZEEE (
Circular pipes) Z&E#%E (Duct flow expéri_
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