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A Study of the Winter Precipitation in quiwcm and
its Relation with Cold Polar Air Out-break

Yuan-heng Wei
Abstract

In the auther’s previous paper, the amount of rainfall in Taiwan
was found to be highly related to sunspot activity, particularly during
winter months,

In this paper, the above relationships are checked in detail and
based upon this information, a guide the winter rainfail in Taiwan
caused by the polar air out-break from Siberia is analysed.
Statistical studies show that: -

1. The winter rainfall in Taiwan is always below normal during
sunspot minima and is above normal during sunspot maxima. During
the winter the relationship of sunspot activity verses winter rainfall
holds true throughout the entire minimum and maximum spectrum.

2. The winter rainfall in Taiwan caused by the polar out-break
is not so significant as it is caused by the polar front and associated
low pressure.

8. When the upper-air mean wind velocity is above normal and
cyclonic wind shears approaching the Taiwan area during the winter,
rainfall in Taiwan is above normal. The opposite is true when winter
rainfall in Taiwan is below normal.

Synoptic analysis shows that:

1. During a quiet-sun year the winter rainfall in Taiwan is extre-
mely below normal. Over 700mb the upper-air in winter mean chart
of northern hemisphere, it is found that the Eastern Asiatic Trough
is displaced to the east of its normal position and the Bengal Trough
is decreased in intensity. Qut-breaks of polar trajectories move mostly
toward western China, resultmg in little rainfall in Taiwan,

2. During an active-sun year, the winter rainfall in Taiwan is
considerably above normal. Oyer the upper-air winter mean chart of
northern hemisphere, it is found that the Bengal Trough is intensi-
fied and the frequency of low pressure is increased over SE China;
both factors are associated with rainy winters in Taiwan.
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Table 1: Average differences of precipita-

tion in Taiwan, Sunspot maxi-
mum minus minimum
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Table 2 (A) : Variation of winter precipita-

tion (1897-1966) in Taipei and

Heng Chung with double suns-

pot cycle
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Table 2 (B) : Average differences of winter
precipitation in Taipei and He-
ng Chung with the phases of
double sunspot cycle

W = it | & #
£ % = % =

ﬁ I il = B = =i

& 12)§[1)§‘2)§| * 125 1)§f2 ®
g\ % |1A]2A
mM{qmﬂ 10 44 6 23 (138 57—44 19
=
i MI:Tm _38) 53 21 32143 o5 30 15
= Ml‘lf-é‘M a5 1 4 —16[-33 19 15 o1
W MNI\II‘N 30 5 4 3105 e2—26 1
B MN | osd o i1 4w 1
El N
= m1:1N 28— a—20 —12 |~ 5/—52—70 —14

Wiz : (1) NEESRREAL S
(2 MM-mmBRFAIRET [ERE] B2
WERR (ERO) BZREREE.

FRBATR » FRRILREA RERTE » B R E 2E R o
HEL R FAT -G AR (189T—1966) » Bijt
EEAMEENR » RABE TR &M » 4
Hi SRR IR — (AR (B) o !
BEHER (BEES R B) » AGEE
HEBWEZWE » HEROEE » BRE » 7
HEE -BAERES ) ABET M85 »f@ T
B B EREZLES23% (RERFECE).
VHBHS19% ; EANBET (FSL] » % [58
D) BRCAERTE » BEIe£ 829 » [HBIBE 159 o T
WAGEFREY » BOREERE  WEEHSX
3 BERLEB I OEAEE 5 BE = (A) ~ (B) Bif + &
BEF (85 % (W82 ] B EFESILRS
169 » {E& W2 0.1 9% 5 W alBEa » 0 ki Willet
BEGH RERAMZEL ) FRehiBETEsE
TS » i R AT 2 AT B o HEERR R > SR
ABEF 8% & [BES ] B EFEYER
B REBRHES  EEABET TE80] &
TR | B » SETH BUSMRRENETRY » i N2 5
% Bl ERLE KT ER s
BAZREES » B ENETREME  GE—
o DU L AE » EATWRBL » BENERL
RREE » nABBT FE82] & [EEd)
B 1 HTEES 4% MR £51%;
BEIGE5TY  BEERRAEE62% o EABET
TRISE ) & THISP] B 1 HEWE » Ziues
5395 ; BT RIES 50 & ; [HBEANSS 95 % » 1
BIRPHANSE 4% o KIBRTF TERE | & I8
A1 W 1 ABTHE BIES 1Y ; EEAIR19%
» BB B2 SERR » AREIER A IS » Bk
TR » KR R R o iR
&2 B2 IR LI BEAERT R — T o
1% EFL  TIEBLETNE » IABETRA
Mzt PR R » HEAMMAYE - Wik
PEBHREXGEIMRZHNE » HABETE
&4 ) BIAIHERATRS [$F4] ; EABET
Beba s JREVAB SR » R [OFE] o Ay
ATkl A RBIELLIR » (EREA LI » 1
EHBIREANETES » YREVEE ) B
W EREESEEE o MEREE  ABETHE
L EREZ B AR EEEE T
FEMRENAED R TESEEER R £
BT e,



e B e
=~ BRSERA LI
(—) EBXENREETEETLRR

BRI A MR [T | B/ [HRE)

TR » BTN B AR R RSB
FIDISR L A SRR LR o

B PR SR I R A AR AR 2 e AT B
KBEPIER B A o HHEEABET T
BE | & M) WHEAH » MR BE1584E » 7
KB TERE | THEREL A BB HEE164
£y FIFTIEAN (e ) T8 TR o R
RGBT IGA DGR » —KBERE » AR
=y (&% 8 B—kBEEE IBKGET
FESD | 5 RHNAREEBLZBE » A
PR EAN » mATER  FE L BETRE ¢

DL E A R 2 5 » TEA BN B AR
R RERES s RRsE ) FMEREL
o KIBET-B & & TR + SBI1957 ~ 1958 1959=
4 5 KB BT PRIOTAR » RH1963 ~ 196451965
ZUE  SNSRBEREER L BRESTZ 0 2R
EinE=o

F=  BEAE (1 5) WREESF (1963—65)
REFER (1957—59) MmZEE (mfs)
R (°C) 284k
Table 3 : Anormalies of winter precipitation
in relation with upper wind and
) upper air temperature in T. a1wan
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Table 4: The differenices of winter preci-
pitation during the wet and dry
years in Taiwan_
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Fig. 1 : Distribution- of rainfall in Taiwan

during the polar Air out-break on
22-24, Feb 1966.
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Table13 : Rainfall in Taipei and Heng Chung
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Fig.14 : Mean 500mb contours (solid) and isopleths of anomaly (broken) (both in

tens of g. p. m.) in February 1959
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