FEL - A S B Iv3F

RES' R FitF'

EEEEENIIABMEARRBR
‘BRI RABARRER

CPITE St e S o B PSR 5 i Ao = A 2 pIERR)

m =

1% 1943 Ei’;‘\f‘ﬂ‘l‘%,ﬁl ) g‘p[@%fﬁalgl’gyﬂ\{ FHope = | Jrlﬁ%ﬁ"uﬁ#w% TR IJF
PP g f@ﬁ’ﬁﬁﬁq@ﬁElfiiﬂﬂfﬁﬁ'@iﬁﬂﬁﬂ o T PR RORRE o [l 5
f@?‘ré%Elfjg?usfﬂai'"Ejif%glﬁ‘aﬁ'mﬁﬁﬁ'@f“‘ ] épyﬁn'ﬁ F(FADFEFP 2R El'é*ﬁgj‘

HINE R e ﬁmbﬁg;:;l SRS R R P T 14 o S AR 7 - gl
L g ?E[ﬁ"ﬂ‘ﬁ Jiﬁ.ﬁﬁfﬁ% F g M A2 (Towa State University ) Z2[ 1 A28
AR | ﬁﬂ*w; %w%w IR S ESEVR] » 0 SRS % R UG A
FT SRS £ F,?ﬁ‘%%*ﬁ# PR RIS A [RUR PRy~ [iks
R

ST TS S A RS AT R Tt o i 1 R S S DA
[i02 57 S0 M0 [P SR A AR < KT BJW%W @E%N%HE'@“‘(’%'W =
ﬂﬁpifp@r?i~uﬁ1zJﬁ EEat iy LF“%W# ﬂwﬁWP&

HA o TR I P [?sﬁ BYFEIRE b AE ﬂ {E! rﬁgﬁﬂf FIE - ;1}{‘{[ Il

(= o125 [ (30-60 02 12-24 SuAfl) T [ THET PU[IORG (=~ 5o POV [ LURHAR £ [y 4
S 300hPa gt o Sa e R e g IR R 0 B A BT Y e
RS o (RIS R AR (R R

%%%ﬂr:'ﬂ TN Eﬁq‘?'@]m‘ N LI[

291



292 A PE

— - B-EUNEREA

wﬂf%ﬁwmﬁ%fﬁﬂ%%ﬂﬁﬁﬁ
il PR TS GEIR T R ey
TR 5 G52 50 PR« I - TS 3858
RN Sl e K i p'urgytfge "N
oy PUPRTS T e EEEL SN T o (1943
E%{r]ﬁ{}j\ , }‘Lii%g%f#fg"é?&@_ (gl
PR SRR AR R = zF;;I[ﬁ'
R R« SRy - st B T R 5 4
F[’:Jﬁl;; £ I,F' ? ﬁf;n)‘[ﬁﬁlij lpfjgzj‘aﬂ% —J»g[\@”ﬁ A
weo BREE I PONE o FURY ) 4 e GBa= 1 e
NERN R i R R T AV e ol
%f“iﬂ[fﬁWw%ﬁi i 57 T
SUE EURE o - AL P -

FEE S g Y R
%ﬁ$ﬁ“*””?w S PSS S A
P U E T ET AR S PSS S A 15 oo i!
B LRI TR A= ezl > (S T ) AVEIRI
‘l%ﬁﬂ%ﬁﬁ Ho ET A = R L BRI
F BRI SRR B ORI 2
RV 2 5 e AR B P S e
TR 1 BT R R e B T T
TERIE o FEERE AT A iR
5k (pilot balloon) 3 » rilHFgﬁF /IR A e
g IH',ﬁI‘/F' I HRUIE (Lewis » 2003 ) ©
A7 A RGBT HHE LAY

PRIV (RN %ﬂ‘ﬁ' J%ﬁ'?ﬁﬂfﬂ“
PSRRI S oy 2 G
TR RO > SR < ﬁn}%ﬁf’j@%*%”%\’ﬂﬂ g

[ o TP ST RIS TR A 5t
FIf B R R 5
B9t (U5 B8 g~ RS > iy Iy

Sz le il Fe

qp\ﬁlfg'gypﬁtglﬁ' = l’”ﬁ@@?‘ﬁlg
TR BT R B T i S e S =
FPE > S IEROREA YR G55 T o

P H%ﬁﬁl% = l*"%ﬁﬁ” Sk
EIFRE VIR TR W e I 151868 £ HY fi
REFTY % R RO RIS H e R [ R
S e 7 1900 & PFi - [IA *=Ifc *U“ T
FIgk2 4~ I mﬁj[gy@%t'ﬁwy ,}ﬁ?fgu%gfj
w%ﬁ?ﬂ*ﬁﬁﬂ ASdE L ”*'jfiz\%ﬁ%ﬂ g

EWFU”\y{UJ Pl (Lewis > 2003 ) » Z il
AT E'}'E?t],_&rﬁ?""'fifﬁ (RS NURA (VIPPRE SgE: ’F'i
W P S 1933 F i fY 2413 SYPUfR BT

PE[,_J, rf’iﬁﬁ\}&lfﬁﬁn[ﬁglp[ry R

ST TR PORERREE > R 1943
Ele Y J\Eﬁﬁ,ﬁfﬁf ] TEYEY 3858 ST IV F [,HI%%
ﬁw*%ﬁm%%py%ﬁw2%ﬁ%%%@m
FRISPE 5 G5 « [ i R 1 5
LA G P Rk Sl A (NE | R SUR D A
T 'lfr’\,[» F%# 1897 & ) @ EILHR = 1= {fi
ST S 5 A5 T 1R
FHRIVESI =5 (i (BEdl > 2004) -

(51943 & U= 55t o 5 2 150 gt
v S e St e il
B SRR BRI - T P
BT E TV ey = TR - = L‘[T’!TEIUEL"J el
@iﬁ&%ﬁ?ﬁﬁi’@ B Py~ =0T
IO > JUIRE D50 15 R -
VL g LR TS
PISFHPVE U - TP SCTE B ARpu e 3SRy
Judson > 1965 ; Whiteman > 2000 ) ~ & }‘%zﬁ' U5
[;{FEJ“ (Reiter =~ > 1987 ; Saha =7~ » 1994 )
o B PV E[ il saA@ = (Y[ Whiteman >

CFE S BOREIEE



1tttz EL - MA &
2000) = - ?B*EJTFEZE’%?%@WL lf[ GRS
SRy FerE B SRS R | A
Mpy FEREA I5HE > A £ vy = A IR e %
b%;lﬂww@ =R IR - XE'F']F‘U?P?‘
SRR EYEUE 400 2 PR 150 2
EIpu e - %ﬂﬁ@ﬁ@$qéﬁdqh’ [l A
#%W‘*%ﬁﬁ@’ﬁﬁ%waﬂﬁWFM
WT‘yWﬁﬁIﬂ*HT@H*HF iy
TSR HEIRE T = SRR AR (global
reanalysis ) L"?ﬁ ;Eu[%’mﬂuﬁ“ TIH RIS
[RS4SR AR G
250 2BV PRSI ET FrrR EEATE,

B 55 ﬂ | (IR GIFEHER ngu%lfg[ W55 ;prWﬁ;l fol o

— -~ BlUREFE-RmEZ(L

PP TR SR
TRLEELAE - T P (R SRR S S TR
ECRNENE Y - T c ) ,7§5y}55f?J§i”%#ﬂ§yﬁU&ﬁ
FRAgh (™ fEf 1~ ] s %g‘ﬁlgggﬁiﬁ VA
?IK %:uplﬁiﬁ 73] - “’z{vﬁ o PV 6B o ]
Ifil - Efﬁ*%J@%JW@@%P%&Pip
i » T DA S [ S i
P'%“Eﬁﬁﬁ DB AT o I T
I SIS EHATTE R AR [~ £ SR

{;LE{

ﬁ%ﬁ G - R IURSE. (Holton > 2004)
FF R o JLRLR S s [ ¥
F oy

EUFR > PO R SRR P ST S0
[=RES S ?’ﬁ[*]ﬁ'@@fﬂf” T BT 5
#g{™ - van den Dool =& Saha (1993) |33} » S Ex
— JECF AUARR{™ (F 4@ 5 annual variation ) it ﬁ,‘ﬂﬁﬁﬁ

B 1 PO (S 84T [ LA o

B e

= 293

b

)t R T (SRS B S0 R [ (RS
%%ﬁy? PR 50 5
[ (> 51 IR 71 T T Saha 55 (1994)

PP R s RO PR lii‘jﬂ\@mﬁ“* oo fly
FUE ~ TN USESE AR S AR V9 F"J’FL
[0 5 BEAeh ™t~ IR {%3% /] - Saha 7%
(1994) HEH ﬁ Eﬁ#ﬁﬁﬁﬁ' FUFIRY e i = U
650 hPa i3 /¢t PJ’*FF# eSS B @l
R o (B FE - R PIEURN © 2
Mﬁwﬁjﬂ%@ﬂﬂﬂ%ﬁﬂ“ﬁ@<“°
hPa) » 3T Saha =~ * AL IV 650hPa 35 >
(ERLF s L (Aol ipd o [ = PRl (R
T R, ??F'U@E*“?’@‘I’“‘ﬂﬁﬁ JTE'@UT*%FJ
FUIRIPV TIPS 2 YPNRL » HIHE) b s B = |
R PO L 2 SR TR S R
ISyt ERERY el o

T FIHUROA )
R RO > S R M A5 (Towa
State University ) 22l [ 1A 585 F ﬁrJ (1997
=) B F'EJY)‘[F'IELJ?::IE*EF’:I = EJ[JEfiiﬁ?fi?ﬁiu%}]flfjm
Ho B VPO PR 5 )
ﬁ pﬁ%gmﬁ%ﬂmafk(ww)mpmw
o R (AT BV R
[ESERAYE L T P24 ] SRS
L= A ?ﬁiﬁﬁ}*—fE‘ﬂﬁﬁ'#H'ﬁg@'ﬁ'ejﬁ?{]’ﬁ”ﬂﬁfﬁi°
b= =9t W AyAR [Pl R Y T F
(semiannual ) #[1% [*| (intraseasonal ) g (™ » ||
FIAgh{™h '4J Z FI(diurnal ) ¥ 4 [ ! ( semidiurnal )
=R RIS B o g R R L IR S %
SRR o [ s Fﬁ' (e
M Saha £7 (1994 ) B ERpuE g 9 &t

ik
SRS FEE U R [E S F



294 P

R+ PP > % 1 R S R
NN R (E 7 RS
F‘ [1E 3= 35 BEA A5 puigh (™ [Sﬁ%ﬁﬂjf el U
5! B oA 1 -
PR BB TR < R £ (50
JF 78 Chen=2 Yen 1999 )~ 4 & #&{*( Chen
(Chen =7+ »2004) I')
(Chen =7 * > 2001 ; Chen
$0 Elff[PIZ'Tﬁ?‘F)\' =y

RS
5755 2000a) ~ 2 [
LEAR L Nat
ER 5 1998) & T R 0 sk

q %’lr

bl st rgie il b |

Sztefre

IR 5 RIS R )
R R CIREE

I o 1T [V R J;c%‘ﬂpigﬂfj\ [l o
N -
=~ RKRBIRHFE

(—) ZF&(t

FIT S E TS 3858 R TR 4
BT TR = 5 | it v S FL R - 13
T Saha 378 (1994) F5T IO R RL S

rrrprrerrrrrreprrrrerrrrrprrerrerrerp T

T RIORR Y - Hﬁwalqﬂfﬂﬂf
AR EE
25 °N—
24 °N—
23 °N—
22 °N—
TTTT T
120°E
[ R T 6 b

Bffes m‘sﬂml

TTTTTT T T[T T T TTITTTT]
121°E

R ]

TTT1
122°E

S L i A SR N



1tz MAE® FPE T&F 295
mb Ps YuShan PenHu mb
L I I I N L B B (I —— T T T | — T 645
1030 |

1020

—en

Penhu

i

——

642

ueysng

636

| I | l | I | | I I | I | I I | I I I I | I | I | I | I A | I |
100045 65 70 95
year
BRI BB 1960 2 1997 Rl | R A GRIoRss) fop i -

(™ > Chen = Yen (1999) #| = [ Il
(EED T PSS o AERSAR AR po = T
HTIEIAEL IS 100 22 BV (f1- {REE Bl
Hoo = EFSATEr CpLR- ) PNISg ™ Hasge
R TR S IRPFFPS E o phiz T
) B O R S5 S B A (I ) gl
B ey = TR E - Vs dy YR (EJ
% ) N VAR R
LB AE pO APl - qﬁﬂﬂ [JYiEH}[JHﬁT’ﬂE
o SRR R AT 2 0 g B
—%ﬁﬁ&msﬂuwmiﬁﬁﬁaﬁﬁw@ﬁo
I R T E R
Wb o RIS S S e S T [ 2R
A fURdes 5 IR IS ] = S00hPa
VI T AR O£ (R [E S00hPa ') Ty e
e (AR BRI iR 5 = (Ve S
A RS (i R E =R S
IRy — JE NS T’ﬁﬁjfﬂj Lot O NS e
e > TR R ) UG 2000 22 B1TJ o = T

D [ LR 5 S TR
ZEPd ? Chen #* Yen ( 1999) KERLD M) NCEP
(National Center for Environmental Prediction ;
s S U [ 1= ) = S0P AR (Kalnay
T80 1996) e PR B I A ST T AR
R - S a (2 b) YR s
@ﬂ@wﬁﬁﬁ’@§<~ ) B e
BN R IR S () POEN REEARH - AT IQFE'L
SRPVET ] A [ N RERL Y ¢ 5
(BN i (S Cply B o MRl = po R 8 2 2
600hPa » [FIF iRy ag e (5 = [P fr o iy
F t[_p.,fﬁ R ﬁlr‘f‘ﬁl@ 15 I—Fé‘LJ\?@ [l
TIPS AR U = TR o
= ALY 640hPa F R il R AR Y T

_-EH

rrﬂ J=

T A R SR o -
B~ FRORL > 3578 B A pug o i g
ﬁ@@rpa&mﬁﬁ*%@’§WWFﬁWm

ST ] B R [ TR - [
FEZ b BR G i  E p e fy VER  9t



206 S Y Sztefre

B (a)AZ(25 N) Summer mb (C) Z(25°N)
200 4 200 j U - 200
400" 4 400

600 1

800 1

1000

~ T T 1 I T l
90 °E 180 ° 90 W 0°

600 1

800

1000

mb (d) Z(25 N)

mb(b)AZ(25 N) Winter

2001
400
goo{

800

= HE 25N SRR T RSIRAOL 0 BT SRS (a) F R (b) X F - SR 25
AN ;ir?l'"ﬂj/f 25°N El(’jq; = T E ’[/E’[’ JI'TFFIF#"IE”E‘[ I 5 (¢) — EJ%[[ (d) par] > :ETI,@;T&F’LETEJ
BRI S 2R T[T 120°F ORGSR (b [T ) -

&%ﬂm@ﬁﬁ%wf%ny%%ﬁvw@ﬁ

TR/ VSIS - RPN 5 o R
TR 1BE A PET o Chen 22 Yen (1999) [i55 47
[ S5 7 ,fﬁfg UE=NET IJ*n B [ 5
e ﬁiﬁlﬂ pJ]ﬁrFiﬁJ > s Eﬂ%‘u FE A LA R ARG [
FrRY [

(2) #5881

AL [ EERA O R e T
[“ [z B > Chen 3% (2000a) 3%~ #7pH4
7 PR 5 BT )y > 200 )50 B

WA =0 s = B g 5 R IR0 BRI )
Bl PP T AT 59 03 15 2 RV R
Bl G REVISE SRS - [P a RS
5 59 iff'ﬁlfjj}ff’rﬁ% F,}ﬁ*uf&w/ P R e
A o I IEER R 95 RIS
eS| fﬂ - et [0 a OB B E
= RS e ‘«‘fF ILFT AR 2
H 5 BIAHC R (SR T o Py O SREST
50 2 I i1 5% 350mb

-+

Chen =~ (2000a )& 381 = | {47 2 (Fourier )



MA &

SIRT D b T B AR T ISR S
B (R ) A 2 I (s
B G T TR SR R
FUMAZL  FIEE o [ b AT (e
G U o RS R T
SOETE S S e UL Slu gy £ S (IO
S SRR AL [ P T - iy
HARE T (FUPE ~ 5] e [ | AR
(AL RE T e R G SN P (e T
SRR 5 S BV PR SRR RS
Py fEdBE 4 B R R - iﬁf[ﬁ*ﬁi%ﬁl%

Bl 3in

= 297

NS0T T 2 T RO
£y > PNIF= Chen 7% (2000) I} = SRgiFmd ey
RTINSO I IR A - [ e d 5
Wl Er)o o iy SR I B FIAI
FIRVR Il (= FER PRSI 5 5l
fofst (SIS i) » 1)o7 200hPa I
N EUE PR - PR CUI I
R DR ER ISR VK Iﬁﬁfjﬁ%ffﬁ
fHT) (Wikle = Chen » 1996 ) o 7 [fli = Y]
(™ FOFF b OF B b REPHRE > — 29 S
(= o) PPaiffoiy gy (= d) i p

IIIIIIIIIIIIIIIIIII

H(a)Ps

25°N

24°N

|II]III||IIII[TT1Ii

23°N

I1Il|lIIlIIIlll!lllllIlIlllIIl

llllllllllll

22°N

llllllll|||!|lll||r

—_
oo
(=4

1016
1014
1012
1010
1008 " CHIAYI(X)
1006 1
1004

1002

1
°E 121°E 122°E

B () 59 [HESERIIEFOE T ISRES TR B (X)W1 (4) S RS BT T B
500m J'|_EFOpI B 5 (b) T (1) T2 (1) () KT SRR (RO SR (s %

F A Gy sz



298 AAE

FV AL ey o ERPVER N SO SR o R
ARV T BRI B BB
1> % 600-500hPa it FHE AL - P (1[5
W S S 1 AR
T ?EUJF’J—]E”@?EU At (P o) e = =g Il
9f > Chen 5% (2000a) “§fiilt > e[ #2000
R e [‘r’h}fpn 195
LR TE

(=) FAEML

Eh}}\'\'?’g S I'“‘[S,f T A Elfj = F /I FE

V9 RO R R B D ['?ﬂf “HE P
SRV =3 (intraseasonal oscillation ) = % [} [f=
FHFOBEHLE L 50 SR B 5
I BT WEEE Y AL (intraseasonal
mode ) © — RLET SR I HEEAVE [ 30-60 5L

(91 Krishnamurti Z* Subrahmanyam > 1982) > =
RLFUEHTNT R IR 1020 S (4
Murakami » 1976 ) ° iﬁ: = rﬁﬁlﬁl?”'ﬁ‘ 1254
Pl HI G 2 2 POy s e o R

(Chen=* Chen » 1995) » W*a'%‘ﬁ?‘j\lﬁhﬁﬂ';:\;«?ﬁj
gt EIU?%I‘Q{‘TI"EE'J (Lau % * »1988; Chen =" * >
2000b ; Chen =~ »2004) - ﬂﬂ’ﬁf » PRI T
(WAL A 2 [0 1
%> Chen =™~ (2004) d’mumg@fﬂﬁﬁ"m
B+~ R S RS Il
%% o

CheniT*'(2004)?““AAL[ﬁﬂﬁ%?ﬁ¥"*qﬁ

= F-L?EU?FF (15’%‘ F'H[ S F[[ MLESN
B ﬁté’?"%‘ﬂ_"ﬂfﬁ (= a) == 29 (= b)
VS (HGR) Ryl (ST o= FIAd (™5

BAIES
fill > = 2Rl 2 F 2 T ) RGPV EEREL )

‘2“*

Sz le il Fe

TGS PN A ’Elgﬂ”g\) R EE Hﬁxﬁ

EPVE [P R PR (5410 £ ) EIU FE]
BN 11 A= 4 EJE‘Hﬁ%’;ﬂIFEﬁﬁ’?[ | LA A

(@) (P, Ps,APs)(Yushan)
0g{ P D™

DPs
1aPs

2 3 4 5 6 7 8 9 10 11 12
month

201(b) (P, Ps, APs) (low-plains stationg)r
rmb
1014

9 10 11 12

- 642

639

-1011
10

1008

1005 A

-1002

mb
11.5

[ Ca) ZTEE () T8 T (s 1
B P [ AR ) T SRR (P
PP ~ S (ps s HH8L) WAZRE b i

TR EERED (Aps 3 AR ©



MA &

]’“‘Eﬁjﬁﬁﬁﬂﬁz’g”% SN g~ qgﬁl VY S [ B
@E\JIA,;{,,?.@[’“‘E[U% [ERB DI RN R (B TR |
WV > RIEPIGTE - (W 12 [W I (g
e FJpLJ;QUEPt e =WARd o TR R INE Y A
) )R [WRug G [aF]) P gl - =
B ﬁ*ﬁ 30-60 K 12-24 ApUH EARLE
2) BEGRSVENTY = A8 [ [ L4 ey | ey
AR AR o (T R PR
e e R IR Ay (D
(= B By e b (BT ]E”Tail BEIN N P
IR P P B e = EI AT e R PO o TR
O B AL

[ - Chen 274 (2004) 35 &) &F GBS [P
@[’“‘F{U?FEIEJ% (correlation) 73 #7 » FEE4FF1 1979

Bo i

IEF 299
* 2002 5 F USEH - > 5251 30-60 <K 12-24

W*ﬁﬁ¢~ub*%vswwwhw
( correlation coefficient ) = *dlﬁﬁ 0.9 FHP
R [ RS A 2 L
QRS AR A

SE S [ o 5B R AR R T
I > Chen 7% (2004) BT 5 Kéﬁif?fh}ﬁ&?ﬁ%
£ RASIPTEAR < R B RO S R A
o FPA IS R T AR R

(correlate ) ; 1 J'L"FJ”*"%J/J I[ﬁiﬁﬁfﬁgﬁ”ﬁ
PRSI 5 kL > & AR REIIR  5

184 = x 24 F=4416 ~ » L HE- 7 7 FER
E]ejﬁlrﬁgg:gm i [+ aZ b ST [[IEL 30-60 5L
& S 700 hPa LRI I

40°N

20°NH

()T Py ¥ (20°~25°N)]

40°N
20°NPAA T

EQE

EQFf
AR Lo 2 e R VA NNy S h ~ A
80 E 100°E 120°E 140°E 160°E 180° 80°E : 100°E 120°E 140°E 160°E 180°
()T (ByPo0omp)]_ ()0 By 920 225 N)]

L
160°E

VNN o 2T
100°E 120°E 140°E

80°E

[ﬁli

e
180°

Pop gt gk
160°E 180°

80°E 100°E 120°E 140°E‘

30-60 A5 BIpU= (] Hn'ﬁﬁﬁﬁ Rl =3[P R 0 i (2)700mb - (6)20°-25°N = @l ﬁ]JE'IEIfJfrEI%%j}
7o ()M (d)F# 1 /L 12-24 = EHpV5T B > E ﬁ%ﬁI(a)E(b)ﬁI[ﬁJ °

SRS 0.1 -



300 APE

(20°~25°N 54 RO 753 ) 7 i 30-60
SRR AL W - [R’Eij*ﬂfffﬁf Ifi &
JEAH= 300 hPa > = TR fR]] 5o 40
1224 =81 BERE A ShAg pUaR e | (-
¢) > HEPASFIMRET ~ [l EHT = fy 2 Npy
A (I d) > PIFFRIS TR o [
[ ARSI P S PR

(m) B&b

S AR G o IR Ry
24 [ F VR [FIBSRER, - i F U8 R TR
FORG 53 B ELEFEROS P T I -
SR8 2 AR 91 Richl

a)Summer
nﬂb(ﬂ%'l'UI'I'UI’I'UI'I

643

642~

CHIAYI

a.;
Lo ba b ba oo b ba e ol

641

1004

—1003

Sz le il Fe

Haurwitz (1982) [z i » it P GATE (= 23R4
RPHCET LY TR R ) pORR AR
PSR BUSR tp | VA [ 28 | AR S
o BESRFL S 0= rj*f,lél@?n%?}#[;_ IR IE
R TEIRERT > ROLHMR = A TIPS F 1R [ 5if = 1A
F* ZEE I T S R S R
> 25 P st et B AR e o ) e -

F =5 | B A R TR ISR > Chen
S0 (2001) FEIES HRES 2 RIUTRR
P SRR BT PR SR = | e
FUEE e [ a =2 boifjiF = W B> %
IS 1R [ S Pt > MRS S0 B ™ (lkRlasl)

mb (b)Winter
842

AR AN RO RN R A

So00e

SU% YUSHAN o

LX3
" %0

=\| mb

1017

S CHIAYI
1016

1015

i —1014

llllll[lll||reﬂl|||||||

IST?2 4 6 8 1012 14 16 182022 24
182 002 06Z 122

hour

i 2 CE) R (h) 9B 24

E?W’EV%&E
AL FUEMGTE  FHER (a) FFE R (b) ¥

LST 2 4 6 8 101214 16 18 20 22 24

182 00Z 062 127
hour
 HESEUTEE ~ T =

FILEP B AFE



1tttz EL -

MA &

= S S AR T
1R RO R

WS ] A (= o TR0 [ GEERsY) 517
(! luﬁaL ™ F' WA UL 1Y ﬁ@%ﬁj | EE
HiFs o = P (G PR HES R =

P T R B SRR POA IR b 28 RIS
o AR IR ] e TR
B E AR L VIR - P P
RN T E’!‘ U SR
TR 2 P SR L LA T
LT 12 PR e [FIR o =PI S Ay P B
SR 1) R 2 b Hlié’;“fip: EE AN
I PR R 2 JEéj (f§ 14 LST # 11
LST) > gassflllsn ™ -] [ (0 = 8 VRl 2
(R AT 12 /P RRESIZEFLE 79 6 T -
RS (IR [5ESS I
B! > Chen 57+ (2001) S3H7E1 [ L 4310 2 FI
W LS1@2) Y Il 50 f = FURd A== 1 WS,
EJFTW 2R NG Sl(Z)’%tup[ng B[
a> [T NP L = e > TR
PR B R drast s PYF[E - [l a B =
PR PR (R T (50 Bk
BUSRE TR B O - [y ST R [y B
il 'ﬁf{[ﬂﬂﬁf ° IR LI > PR
DRI RN P 2
PP 520 S o PIRMARA Ui g A
FIET 5B ™ < FRHTHF > 062
FEHPPS S = = B DRl B S B
I PR AT ke R D DT e B
[ (5 pIE ™ @ f9 06Z TN 471 » LT[ (850mb
PPN PO se feg Rl 20 R [R5 B 1

e sy

B e

reF 301

L FAH] [”'Jéﬁitﬁ;m;ﬁ@t' }go@y@,g‘[?typ[ﬁ IS
A ﬂi?‘%&iﬁ‘* QR DE ENIDNE
A Tl e ]Eliﬁ“@ﬁ [T’ — £ 5L 06Z
E18Z) 0 (i = PP e ] EE’!,‘

Ffﬁ A b PR -
1+ SRR TR S

EEH] [NI=SHZ) < EPAE jfil TP o
AT IR VT (T @) - BERET
PRt SRR PR B IR = LI
[ER]f12 1 Fife! (Chapman == Lindzen 1990) - [
'WHSMZNﬂ%ﬁ«ﬁﬁvVE«ﬂﬁf@IIJV%
SRR Il < (RSN - 2 F Piee Aot
e F—FgH\’“ Al 32 ;ﬁ—ﬁﬁ{%j\gmqgﬁ{ S|

MR > SRS SRS o S [EREI
= | RAROATI 2 TS T Y S1(Z) - iR
i = TR ) SRR S R [ F R
RIS+ SR SIC/B B
B A E PO S S = D“‘]’ﬁ;[/

% o

i

ZHEE PIRERORIDT - BB T RS T
FORINZ 4 T I8AE - - FRdpets 2%
T E RS AT = I (D)) Haurwitz =2
Cowley 1973 ) > 73 Dai == Wang (1999) F‘,H@i‘ﬁ
FRRIE AR R - oF IR = F IR SRRL
FRIE » ) 2 S BRI > 2 [ 5
AHTF PO o fE-Chen 74 (2001)p J?E[J*pﬂf’r fl
i AR ([F[L ) > Haurwitz Z* Cowley (1973) [l
R B (1] 0 [ Dai %= Wang (1999) fyA#
FRHET O o B =%+ o s
ATk £ AR S0 B 1 = P
B e



302

“ipg

Iy

Sz le il Fe

25°N

25°N (b)St (Z)DJF'
Y

s CYVAE

A

LT ——

120°W  60°W

180°

120°E

0° 60°E

0° 60°E 120°E 180° 120°W 60°W

il ™ gjmﬁwymépm§@¢ﬁwuﬁﬂwzyN>uiﬁm«a)®§?<b)?éoﬂlﬂw*tJ%J

PRS- 7y > PRS2 o

SHASHREED 5 20N o T gS 120°E PofEgiasi st > -

TN R FFHVJ_IQJJ il ;(El}‘ nﬁbfgdf;l&df‘?ﬂji?ﬁﬁ‘?J ﬁ%,‘[lHI o

(H) ESHEAH
WO A IHEET Y FII T W5

FRARIA 2 L P 8 AL
/%EB FIESL Y5 GUGREI T 2 RIS SES

ST > Chen 7% (1998) C'HEJJF%JH?HIQ\'«

%A g J,“ ) SfFU Tt #¥& (pulsed Doppler
clear-air radar Wmd profiler ; fﬁ?’%[}@* ) A
o FrARoaEAg (YRS AR A ) 1S %U@*
BREPIT 6500 22 W) A S £ *%H\E‘ e

SR [P £ ) RS



I E TS FA b
fli% (O Riehl 1979) » =5 it GO =] 1980
F RNV BT 5?”?*,%:33 (" Whiteman == Bian
1996) - fj @Wf‘iﬁé’ﬁﬂrﬁ" %Eﬁﬁ]mﬁifgﬁl » Chen =~

ims™!
meter (Q)
— mb
6500 *?l’.’J’I|I|Ill|_Ll.LJI|I|I|I[_l.
AN ’I'FW N
Rt RRA A R
6000 — NRAt+14. axXXAAR 2 4, e LY
P9 NN <X 1114 :.Lk\m_soo
5500 — “"’W“"“”‘W LW
A a KA 12

W\'\N
5000 — Mt reany L AR KRR

R VRN
LT RARRRRR R,

AT 1 LA AT LA
4500 — an,.,ﬁ\“w,,...“\nnn,*,,_\“ “,,‘..\\KK 600
f1‘fNa_...,“u““,,..‘\'\’tHH)';...‘“H““M‘\RR
4000 — T'M\Nﬂa..“ ”_.\\’('(MTM;,-_.‘ xxR

RT?’IAM&\\\T??%&W\\
N 172, xRA P22

LU

3500 At M M P o
Tf’f’W\T?”W’& —700

3000 4477 NI, Mo

2500 — + 177220, \nfﬂﬂm,“wt:

1777225, N Y N
rrz%%mfzmw‘w‘n 800
2000 — L yyypooPPRRY S V7 Nyt PEY Y
ffWk' LX) L8
1500 =t 5 rmms sy et R ERR 5 rmmny (e qamnRR
* "'M]C'M“ L I'M“,M\\

1000 — 1+ s rnmr sy reatitttnn s 5 mnmrpmonsseaessann s [~ 900
500~ - v em— .
0 P EERRR A 0 st ERRR | 1000

TT T T T T T T T T T T T T T T T T T T T
2 4 6 8 1012 14 16 18 20 22
VOOR T T T T I I I T T 7

-0.5~ NCU —
bbb b baba o babadala

"0 2 4 6 8 10 12 14 18 18 20 22 24
hour

- IR SR i (a) 5 ) R
T YR W (b) [l
WO VR R R - 2 F (%) %
o FU (D 538 -

—

e k)

Bl 3in

©(1998) PP fiEE AL 319
FU~ SR T R E R RS 5
P VR | B LR T

T FUERY R B A T R AT
a Vil 7 6 RN S UV -
PHEE - Whiteman %* Bian (1996) ﬁﬁ%ﬁﬁ’\i’fﬁlﬂ 5]
B PP (R R e
%453 (inertial oscillation ) ]ElfJEE[ﬁrﬁj\ & \NQAD!
BT RO VR P = R VB () Pl
PR o b Pl SRS B Heasl e
s AROTE ) BT (R R R
BUSHTEE EE] ﬁ”@“ %fijﬁiﬁﬁg@ﬁﬂﬁﬁ
Whiteman %* Bian (1996 ) pUs#{ o ’F[?ﬁﬂ‘?]ﬁ%‘ﬂ’
V‘ﬁ‘]ﬂf‘ﬁﬁf@’ T E S I?‘E‘FIH“JZ:U CHPIH R
MRF TSR DR BR[OS R
U - == Whiteman = Bian 5753 71y Ehe S
CUSEOTIRL = SR0) > S0 B
AR 'F}U%?’ SV I ;ﬁ?&? R
BT FSI S EPROE R+ g
F FOREAR RIS S PRI 2 5

E s e :%I:I:I:
SRR RN ST S G

9+ SEOUTERIETIRA T 2 1 A 5o
W 2RI AR
LRSI (5 R« i B 1 5E
FIRYRIBEED Y~ Al 5 e A e
AEPHIRBIR A (PR 1)k RS T

il

A}
W

Chen and Yen (1999 ) ~ Chen =™~ (2000a) ~ Chen
="~ (2001) ¥ Chen =* (2004) gxﬁtﬁ@ﬁ%ﬁf
FEry P = T R ﬁgﬁ%}?{i@{ﬁ& F‘,*Ef'
Eﬁ fii] U i l’yﬁj (SN FL\' AU Effﬂ%J Bt



304 APE

Sy ﬂ&*w+wa@bE@

¥ [V wxﬁmumg » AR ] U PR

TN

(1) = [Py S B e BAIS AU (™ IF%
[l AP T 2 forde e BRSBTS B o [N
BT (Il Y RN AR e
TS T L S O
A= o 4 2RI [P A
U T Sa g e

(2) SIS IR () I 7 PP pRfpa Al
LI($@3~4fﬁ ;;ﬁf:lmfg] u*ﬁ AR~
fIFe e iy et s o (e (R i
OB SNUINE SidiReliol U e S PRlis
TR (AT % o R AR
AERU TS B o

(3) F & LIPS A [ = | B HiRL- 5
o Oy oy o A [ R A )
([ 200hPa > f& F L S 5 (G
600hPa ) 5 PRI J B = (1 [ o el Hagh [
mﬁ@ g A A T fg;%{gff]ﬁ%ﬁl@ o

() W o P O R S 2 I
Z L i © 30-60 K 12-24 A fEe T Y
= UL S 2 5T % 300hPa i -
P T[T R S [ PRI SR A
WP -

(5) FIAR[=2IE = Pl P2 o0 Rl 2 |
W SRR (R A IR RS
[ o T PR AR 2 A R FI\J%LE#
SRR 34 B IR R
B e i (RN e uv e R R

Sz le il Fe

SR i S 35 S (I P L By
T VAR [ o gl e Sk
LT 12 PR e
(6) Gt {1 WAL f PRV AT 2 |
o NER TR RS A R T 24
TR ol B o 4 FRpOAR R
L8 5 SR o
7‘E],J‘ o
[& 7 SBEYST AT 9 > Chen 27+ (1998)
P [RATH RSSO B SRR
FIASE o ARG« e DR P
SFH] S PP > Chen 274 (1998) FH
i H“pl’?“ﬁipfr?;@ B U FIRR
#z- HRLAFS 2000 Z] 6000 * NfY 5 eHE
RE > DTG | IR T ORI 50 PRARY
B RGBSR LS L
AHIIOE FIRAEAG - R F IR = b
PR -
?MW%%@WT@tW%%ﬁﬁw’&ﬁ
GRS EI%F A ﬁgjﬂy[ﬁ?%[/f‘??’ 1 (PIapEERY
HESRR (U] = SR P LR gy o P
T [ G e PRI B | L B S ol - [
AR e R PR o 4 TR
PR [ PRSP s e = |
TEIRY R ’?”T*n%ﬁﬁ “JFA@T[ES«' w%&ﬁ#ﬂﬁ*p?ﬁm
VS S0TLEG) o SgEmS IR o RS 50 G
PR GRS o b TR E T
EaLad }?ﬁ?ﬁﬁ%%\*ﬁ@#ﬁaﬁi% °

T

FAA G (R [ S



MA &

A o BRI ER T 11 NSC 95-2811-M- 008-009 -
NS(C95-2111-M-008-007 ~ NSC94-2111-M-008-007
BB (RS S I SR
“*’p?l%;f%ii”w%w RSB YN B R
W~ EEEAA o 129t [RE A RGRET MERh
T P R

SER

%ﬁ?ﬁ??ﬁ‘[ﬁ?ﬂtzﬂ » 2004 3/§,’//@" 3858 = [IpwktIvpy
2004 = 10 5] OL FI > 159 1 o

Chapman, S. and R. S. Lindzen, 1970: Atmospheric

Tides: Thermal and Gravitational. D. Reidel,
200pp.

Chen, T.-C., 2003: Maintenance of summer

monsoon circulations: A planetary-scale

perspective. J. Climate, 16,2022-2037.

, and J.-M. Chen, 1995: An observational study
of the South China Sea monsoon during the

1979 summer: Onset and life cycle. Mon.
Wea. Rev., 123, 2295-2318.

, and M.-C. Yen, 1999: Annual variation of

surface pressure on a high East Asian

mountain and its surrounding low areas. J.
Climate, 12, 2711-2716.

and H.

observational

van Loon, 1996: An
study of the

] >

tropical-subtropical semiannual oscillation. J.
Climate, 9, 1993-2002.

, , and R. Arritt, 1998: Detection of
semidiurnal wind oscillations with a radar
Amer. Meteor. Soc., 79,

profiler. Bull.
1921-1924.

, , and J.-D. Tsay, 2000a: Annual and

semiannual variations of surface pressure in

BPE I8 F 305

Taiwan. J. Climate, 13, 1436-1440.

, , and S.-P. Weng, 2000b: Interaction
between the summer monsoons in East Asia
and the South China Sea: Intraseasonal

monsoon modes. J. Atmos. Sci.. 57,

1373-1392.
, , and S. Schubert, 2001: Diurnal
variation of pressure-heights: A vertical

phase shift. J. Climate, 14, 3793-3797.

, S.-Y. Wang, W.-R. Huang, and M.-C. Yen,
2004: Variation of the East Asian summer
monsoon rainfall. J. Climate , 17, 744-762.

Dai, A. and J. Wang, 1999: Diurnal and semidiurnal
tides in global surface pressure fields. J.
Atmos. Sci., 56, 3874-3891.

Haurwitz, B. and D. Cowley, 1973: The diurnal and
semidiurnal barometric oscillations, global
distribution and annual variation. Pure Appl.
Geophys., 102, 192-222.

Holton, J., 2004: An Introduction to Dynamic
Meteorology, 4™ Ed,
Geophysics Series, Vol 88, Academic Press,
535 pp.

International

Judson, A., 1965: The weather and climate of a high
mountain pass in the Colorado Rockies. U.S.

Forest Service research paper. 28pp.

Krishnamurti, T. N. and D. Subrahmanyam, 1982:
The 30-50 day mode at 850mb during
MONEX. J. Atmos. Sci., 39, 2088-2095.

Kalnay, E., M. Kanamitsu, R. Kistler, W. Collins,
D. Deaven, L. Gandin, M. Iredell, S. Saha,
G. White, J. Woollen, Y. Zhu, A.Leetmaa,

B. Reynolds, M. Chelliah, W. Ebisuzaki,
W. Higgins, J. Janowiak, K.-C. Mo,
C. Ropelewski, J. Wang, R.Jenne and

D. Joseph. 1996: The NCEP/NCAR 40-year



306 CFPE

reanalysis project. Bull. Amer. Meteor. Soc.,
77,437-471.

Lau, K.-M., G. J. Yang, and S. H. Shen, 1988:
Seasonal and intraseasonal climatology of
summer monsoon rainfall over East Asia.
Mon. Wea. Rev., 116, 18-37.

Lewis, J. M., 2003: Ooishi's Observation: Viewed in
the context of jet stream discovery. Bull.
Amer. Meteor. Soc., 84, 357-369.

Riehl, H., 1979: Climate and Weather in the Tropics.
Academic Press, 611pp.

, and B. Haurwitz, 1982: Diurnal variation of
pressure-heights in Eastern Atlantic (GATE).
Quart. J. Roy. Meteor. Soc., 74, 2331-2342.

Saha, L., H. M. van den Dool, and S. Saha, 1994:
On the annual cycle in surface pressure on
the Tibetan Plateau compared to its
surroundings. J. Climate, 7,2014-2019.

van den Dool, H. M. and S. Saha, 1993: Seasonal
redistribution and conservation of
atmospheric mass in a general circulation

model. J. Climate, 6, 22-30.

Sz le il Fe

van Loon, H. and R. L. Jenne, 1969: The half-yearly
oscillations in the tropics of the Southern
Hemisphere. J. Atmos. Sci., 26, 218-232.

White, G. H., 1982: An observational study of the

Northern Hemisphere extratropical
summertime general circulation. J. Afmos.
Sci., 39, 24-40.

Whiteman, C. D. 2000. Mountain Meteorology:
Fundamentals and Applications. Oxford

University Press, New York, 355 pp.

, and X. Bian, 1996: Solar semidiurnal tides in
the troposphere: Detection by radar profilers.
Bull. Amer. Meteor. Soc., 77, 529-542.

Wikle, C. K., and T.-C. Chen, 1996: On the
Northern
Hemisphere extratropical height field. J.
Climate, 9, 2250-2258.

semiannual variation in the



Volume 34, No. 4 Atmospheric Sciences 307

Variations of Atmospheric Pressure Viewed from the Yu-Shan

Meteorological Station

Tsing-Chang Chen' Ming-Cheng Yen® Shih-Yu Wang1

1Department of Geological and Atmospheric Sciences,
Iowa State University, Ames, Iowa, U.S.A

2Department of Atmospheric Sciences, Chung-Li, Taiwan

(Manuscript received 30 September 2005; in final form 8 September 2006)

ABSTRACT

The Yu-Shan meteorological station was established in 1943. Because this station is located at an
elevation close to four kilometers above sea level, long-term observations of surface meteorological variables
at high-altitude are available. Surface pressure observed at this station is characterized by variations with
several basic temporal scales, including annual, semiannual, intraseasonal, diurnal, and semidiurnal. In
comprising annual variations of surface pressure around the Tibetan Plateau and the surrounding low plains,
an out-of-phase relationship between high and low elevations was observed by previous studies. Attracted
by this unexplained phase relationship of surface pressure and the unique geographic environment of the
Yu-Shan station, a joint science team was formed by lowa State University and National Central University
to perform comprehensive analyses of station surface pressure in Taiwan. A series of papers was published
to present their findings in surface pressure variations with different time scales. In order to make the
meteorological community in Taiwan acquainted with these findings, a concise and systematic review of their
work in this topic is presented in this paper.

The elevation of the Yu-Shan station reaches the mid-troposphere. The lower troposphere responds to
the surface heating/cooling faster than the upper troposphere. This surface pressure at Yu-Shan exhibits an
annual variation out-of-phase with the low plains. Similar phase disparity can be found in the diurnal
variation of surface pressure: the low plains lead Yu-Shan almost 12 hours. Semidiurnal variation of surface
pressure exhibits a coherent phase between Yu-Shan and low plains, except the former amplitude is only half
of the latter. Intraseasonal (30-60 day and 12-24 day) variations of surface pressure appear to be vertically
uniform in phase and amplitude up to 300 hPa, higher than Yu-Shan. Differences in phase and amplitude of
surface pressure between the high and low altitude not only reflect the complicated structure of the
atmosphere, but also provide an excellent means to validate simulations of regional/global climate models.

Key words: Surface Pressure, Temporal variation of Surface Pressure, Yu-Shan.
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