7 AEAEX

MBS 5 WIZ RO KK DOEE 25 25, 2D X 5 7 K& Ipze
[l A7 — )L TORKOEINZB DT, SHE F R OESB) L D &K HH
DOEBIDIT O BT o EREV, Lt KEHFMOEEBOFTEH, IUR,
TR IARET NS < BRIERCERIER E TR LD X 5 723k,
SF Y [EHERKSDIE ) BEBEL TWD, F2 T, BEEHRSICER LTK
K[ROEB 25w U5,

7. 1 BE
KADEERS & ERALT 2 EEE 2 THD, [0 L5 RREHE D 2[F
T A E 2 ThD, AR T & ([04) 13 5 AL (v<0)
W25 TWAD, HoIES TIZEE (v>0) ITh->TW5S, T Ay T
fe%>ogméoit\ﬁw@m@aﬁée\%<m@T>@ﬁﬁf@@@
(Us0) 127> TBA, FEDIFH THHA (U<0) 172> TV 5, (T
s, Yoorns,

v y

u<0
k_,f""'_““-\\\

WO/

\wm

\ 0

/ X

\'\-‘_‘____,_,.-f"’
u>0

L
:@iimﬁiék\%k—%@ﬁﬁ%@@@@%@ﬁéb%%bf“ékﬁ
BT LNTEZE ST, I T,

525_@
% @B (vorticity) E EFRT D Z &I T 5, LLFTIE, ZORICEBELRERS, 7
U7 4 7 HELRICBT 2EI HEXO y ks (vORFMZEIZ OV TOR)
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DX, xilsr (U DRFHZRIZ DWW TORX) Oy zEtE L, wEICD
WTOHERXEHENTAHD,

7. 2 @EAER
TV I 7 4 7 HREXREHN T KKADEFORERKR D E2E 2 5, 5 6 ED(1),
2 kv,

gu+uiu+viu+a)iu:fv—a£+ﬁ (1)
ot ox oy op OX
gv+uiv+viv+wiv=—fu—a£+|:y (2)
ot ox oy op oy

D%y TR L. Q% x TR T 5 &
(a o 0 aJau dudu ovéou Owou
—4+U—+V—to— | —Ft——+——+——
oy 0Oyox oyoy oy op

ov df ok 0 ®
=f—+—vVv- O+ —F,
oy dy  oxoy oy
0 0 0 0oV Oudv ovov Ow ov
—+U—+V—+O0— | —F+ ——+——+ — —
ot OX oy op)OX OXOX OXoy Ox op n
2
M g, 0k
OX  Oxoy ox
(CYE GRS/
0 0 0 0 \(ov du ov ou)ou ov 0w N  Ow du
—tU—+V—Fo— | ——— |[+| ——— | —+— || —————
R R I T L
ou ov) df oF, oF,
=—f|l —+—|-——vVv+| —-——2
ox oy) dy ox oy
Z 2T, iR (#BxtRE (relative vorticity)) & &
ov  ou
é_&_ﬁ_y (6)
EERL, EHIT,
df
ﬂ_d_y (7)
ETH L,
D ou ov 0w ou  Ow oV oF, oF
- =—(f 4= == _ = —_y_Zx
Dt§+'8v (+§)(ax+ay]+(ayap axap}_(ax ayj ®

RPN 2 I N— X IH L L3, BERE (planetary vorticity) D Fg L& i
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DNRERL TN D, AI0F 1 HITREBE(divergent term) TH D, (f +&)i1FmK
EIRE MM EOR TH Y, #xtiRE (absolute vorticity) & L iXi 5,

@i Z;J A TRSC b B, A 2 LA Tl 5. AL, @R

TlX, 2o E@#E& (TN ELEHTE D, FHI0FE 3 HITHMEH TH D, (8) T
RIIH EREMEIE 2 T D &

aé“rﬁ\/ 5)(—+—J (9)

D, TOXDITIMEORFMEEZ R L F R Z REARERR (vorticity
equation) &\ 9,

7. 3 ERBOABESFER

AR CORBIEO KR OTERNC 5\ T TR O I M L EER S
DRSS, kD REARZER R LT B ABECIE, - ORI ET
FFHEIC RS, ToC. BEFEROICEN T, A TESERRS 5 E
w\oi@\%+%:oaﬁiﬁéo:@a%\mﬁmmw@ﬁﬁm&mmml

X

function) ¥ % fVC.
u=-2 -2 (10)
Ty ox 10
ERTZENTE, FXHBE I
02 82
- L 19 |y
£ (8X2+6y2j (11)

k%ﬁéoiﬁm\ﬂmfﬁﬁéhtmw@ﬁmg %io%#tbfmé

L7=MN->T, O

D(o* ¢o°
— Y \P
Dt(az oy j +ﬁ 0 (12)
ERED, AR Y OFERIT, Fi#R(streamline) (B VEH T kL L SF
TIC72 o TWAH L) i) &—ET 5, ZOXHTIHFBBEVIFHFDOL &
THE AN E TR 2 EREIEE M E A FE X (non-divergent barotropic
vorticity equation) & 72 13 IERBEE A FE R (non-divergent vorticity equation)
LW,
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HEE FE O kPR RS CII RN H 5, 2 2T, EALEMN 72 < R E R D
DRIV TV D EARGERE L, 20X I RERGOFTH/N2T X 9L
BEZTHD, TR Y I, EAGZIZONTOFMELY, & U x5 lGico
WTOWMMBEEPITHIT T, Y=Y+ ¢ ELZENTE D, A
u=U+u, v=v' &35, 2oLz, (120F

0 N O , 0 0° 0?
{a+(U+u)&+vay}(az+ayj(‘{’ +‘{’)+,B ( ,+¥)=0 (13)
&%Héa%K%Kmﬁtmﬁﬁw@f%ﬁ%@&@ﬁﬁﬁkéoit\%E
@U:—Eqwﬁﬁmﬁﬁmd%mbﬁw#%aﬁ%=0f%éoLtﬁoT\
(13)1%

0 nO L olfe* &
{E+(U+“)&+VE}(5_Z ayjqurﬁ ¥'=0 (14)

Ll b, T, MUMBIETHDA Z LEAEE LT, M/NEE DY LOMA BEH
HE, QDT

0 oo o
—+U— Y'+ ‘P 0
(8t ax)(ax oy’ J 'B (15)

EFIT D,

7. 4 EBEORE—K

ARERDEREJE L 0 5 L. 23D DFE B 7 D3RI/ S0, i E
FECOREBORK[OERL, 15)% AT ERMFR SN, LLF T, &
DX 7D U x 2 ELNAB)ZEHT=TNEZ D, AT\ T, WO Z K E
LT,

¥'= Re W expli(kx + ly — at )] (16)

EBRL.TEE L. YITEH BER THY . o 1 ZAERBM (angular frequency).
k IZEEF R B (zonal wavenumber). | IZEFILE B (meridional wavenumber) T&H
5o ok, | LOBRERDD-OIZ, 16)EZABIRAT D L,

0 o\ 0 0
(5+U&J[a— WJ{‘{'exp[(kay a)t)}+ﬂ {‘Pexp[lkx+ly a)t)]} 0 (17
Ern, T T,
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—{‘Pexp [i(kx + ly — at)]j= —i 0¥ expli(kx + ly — ot)]

=
;{\Pexp kx+|y a)t}

2

|i= -k expli(kx + ly — cot )]
{‘Pexp [i(kx + 1y — at)] } k2 expli(kx + ly — at)]
y{kiJexp[i(kx+|y—a;t} 12 explifke + ly — at)]

DD SLOMND, (ADIZBWT, ﬁai—im:\ i&iik Iz, —Z&i—kzc:\ — X
ot OX OX

~PIZEENZD T ENTETC,
(—io+ikU )= k> =12 )\ expli(k + Iy — a)]}+ ik p{# expli(ke + ly — at)]}= 0 (18)

LEED, LERST,
(—ico+ikU Y—k? =12)+ kB =0

(@—UK)K? +1%)+ k=0 (19)
CEY/N
Uk X
o=Uk—7—; (20)

PEOND, ZOXH, WEOMAIRIH A EEOMSEE LTRLLEXE, &
#B8{% X (dispersion relationship) & V9, EHAE, DO E DA um@f;? N o
bofREELT, T=0LT DL,

2 2_£
k? +1 =0 (21)
ED, THNEEORE— ,Bi(statlonarg Rossby wave) D737 TH 5,
K =k +12 248 L Vo, /Ezﬁic;t—?”f;k&b%hé

RERFAED KK OIEE ZHER L EW ORI A — L L0 L 9 SAICE
WEFI CRFEES 25 &, EFn A — 2T 52Z2 N TE 5, ROKD
FICIE, IRIEEDSEARICEEI T LR RN T WD Z bbb
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NCEP/NCAR OEBGHTT — & % TV THERR
EH A —EOF (1 A HYY) 500hPa &Y [m])
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7.1 RDOXDREDFIZEBNT, WELZFHEYE X,
(1) (2)

Y Y

+200km |u=40m/s +200km#v=+10mf’s
u=30m/s § U=411OHVS I u=—;]9nﬁs
0) X —200km O +200kmXx
—200km |y=20m/s —200km£’=—10mf’s

FEET1 Q21605 EEHT 5 L X0, ERFORERU 2 —H & 1 3E
L22WT, it imoZbzEZBICANLZL, RAITEDO LI ICEEZ LI BN
L, T2 L. BEGEICIE—HEE T 5, EARGOREALEII Y e & LThu,

B7.2 EAGOWEEAZ 35 m/s & LT, AL 45 IR 2 EH 1 A B — DK
FaRw &, HERO BEMA3HE X Q=73x10" /s, HEROPERITR, =6.4x10°m
3%, RQDEHNTEL,

B7.3 ROKDEHIZ, EFICITEF 0 AL —FOBEEDPRE S (FRNNE

<) 2o TWD, ZHIFRED, EF v AE—EOSHBRAZ VT, 2%
IZBWTIHERANTE o TWnD Z & L BT Tt X,
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NCEP/NCAR OEBGHTT — & % TV THERR
Era A —Eop (8 A A 500hPa &EY [m])
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