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FLEAF % — % — 34 BT (modon) #8 & B 2 4 ¥

AR5 A
BYEBAKBARMER

(PERBA+ZEZAZHNEEE  PERENFEZFEAAZHHEER)

OB

FHZEWIZES » M+ (Modon) S5 f 2 BOR R A AN —37 » BEEBRABENELEE X
K o Loh o BREMEE) (2-8 K) MERFHZEN AW - FBES A OBAER - 2RSS EW IR
Bl WER > BERRABN = FaENATTHRER -

35 1 B T, 5% BH 22 19 22 P 56 fBA (zero-order approximation) #% » fRE M+ B 115 < IR E M 2
FHEER MO E R - K —PE (first-order ) R M HERB IR T ED - BT 2WIBTILL
BROREB RGBT B R - IWPTEREHE  ERAEREG - ARERRRER TR
LB FIA{E R B - (8] B 40 55 8 8 W 2% (continuous spectrum ) B8 B #% F 45 (discrete normal mode)
By o BAMKG LAZE T 35K (Liapunov) EEIE ST FRER @ U ERIFEE KR -

EEBEBH B - SR (1965) Wik UFTRHRER KBS (L) REB AR
BEERER - HESIE T TRENERBERKHI4000 28 - ﬂ?l&%iﬁﬂﬁﬁﬁﬁﬁb"ﬁﬁﬁﬂ
RED - EEBRIEYE - RMOEGUEBERE LR EFDNIFEEaE(cEERAN)
BAEREERBAEE > MRS RE (2L <0) &8 » MBIEHIMEAR 1(e > 1)%’!‘%
T /NB (e < 1) REGHRRE - F01(e = 1) BrhtEidiE - GEFR 2T BUR B 18 i 19 JE 59 /)
B WRIRREA RS -

BRS¢ PO - BEEEEGy T - AN TR AERE - At

il

_\ﬁl‘j

F 72 JEAR PR32 (cascade) 33 i Bt oy BERAAR M 5 K (linear dispersion) {EF - iS4 1y

R SREY T R S o MERFERAR o SRR BT A 0 41 SR B 1R e (Vortex filament) i fit

M4 - [HBERREDVENOIN C — » FERIMERA R L ENR B E BN B 8 - SOR

B RAGWHEREEIICENE X BTEMEFRMMUEAHEBERORERAT

F MHE A e tr R —EEY  BREAMEBIRBERNN KRB LR - HERFSHY
o EEEREER  ERERRUNKERE W2 LESENZE - |
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fR R R E R ENE R B LAy =52 » —3Zf Charney & Devore (1979) B A% E 2 X
15 (Global) Bl ; 55— 32 Il & McWilliams(1980) fi7 2 Hi i) & 15 (Local) B 5% 5018 M 7 (Modon) 3
A o 2 BRI F OA R 0% 08 1 L ik B8 SR B 0 S0 HE T B R 2 BR o 2R 4 % (Multiple Equilibrium)
KB ERE -RBEESTCHBYERE  ENERRGIGHHRNIEERRE Kb —@
BEHFER MG (Low index) # R ERIHE - HERBIABHERA DA AEHERNRZRES
o TR J B Gy B DA HE BB R 5 AR i AR AT A SRR RH 22 1 3 FH 22 P 50 O B S B 6 T AR M AH R
HErE > ARHERIFRMERERERKRMEFER _ERE - ZRETESIFFY  BAUMA#E
) FE 85 M B AT 8 (Stern, 1975; McWilliams,1980; Malguzzi & Malanotte-Rizzoli, 1984) - Ff F fiZ Bl
il fﬁﬁﬂ—?  BEAOE T REEEALHEENREZ2EL  EREILEBRCNEE  E&]
b BETEFHEYES  WELRKREAMM(ELC) -

Yorticity Stream Function

PO S U UG S P T W

W1 (a) RETF-R0HE8 - (b) MET-HRBREK - B Hi BRI SR AL 14> B LA AR 8 BRa #6
RRALHER » AP AN R2BRILEE - RBEISIBP LK
D FEARC RIBERS 1 - (o) fir 18 B (At ) S o e (ot ) 2 B A T - T
h R R EREEE (RHE =-2.78) KM T PEAIE - HRETEHE(099)5
BT PRIERIE -
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Dole(1983) 4 3RHE MR - SR W MK L2 R > R EHERERESR BT
Mg EHEASHBEEEEENENE - (RERSTER - FHELR - A7 155 55T s B m gt
EFHR > M AFHEPRA - S EEA F AR R S 4 (Malanotte-Rizzoli & Hancock, 1987; Butchart
et al, 1989) » ELE2 -

40
19 Octaber 1987
30- (5-day means)
20
10
01
e
—10 : L
-12 ~10 -8 -6 —4 -2

B2 AP AR 3R o S A O B O SR o W o R O B SR AL AR
SR K E - 1 & Butchart et al (1989) o

MTEFHES  ER2E (Mari & Marshall » 1983 ; Hlari » 1984 ; Metz » 1986 : Shutts -
1986 ; Mullen » 1987 ; Holopainen et al » 1987) S 8 {& B B (Shutts, 1983 : Haines &Marshall »
1987) %338 » [HE WM - HIAES) (SRR K BB ) 19671838 B (potential vorticity flux) £33 5 B
i& (upgradient transport) - 475 NARH 2% (RE 3) » BMEFRFHEM S EENWEBH -

B2 BT7HER AWK EET B8 A2 - ifHE— R EEER T % (Rex, 1950; Dole,
1983) - FRFAHEENIF AR IRIF » TF S B R A A BOHE K T RS 7 LSt > ISP AR AR
HAX R AW - WEAIAL S E BN EARGHAR BT R MRS - Rl
g BB EBRE RN E > WRENE-SRIFVEE -

e EEIRTE - BRAPIERE A0 RS T 5 SRR R RIS A BRI R AR PR A
RERSEAMAE - B L BN REE R R S EAEZ - RPN EER
BRBEE T IREME  MABEENEE - AFEIISAEEOEREESH  REEREN
e BEL 2 43 T 490 B

BPRBRFRETEEAN - AHEMERE P HE B/ BB R X %5 % (Stern, 1975; Leith,
1983 ) % » IR FEAEENBELBBHESFANEIERE - REERERNETHES
BE REHEBENER (EILRERYGESEEHERERGREETR) - £8E T LR
ARG T - T OB RA—EERNBPRE  REMIRNERRETOEER - FLEEE
BRI - ERFHE Sdy - P TR KBS R FAAER - W2 Fiortoft 182 ¥ - MBS
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BEETEAGGROEERE > FIUAMREOCEI TR TRER - IR ER AR - B9
kSR O R P AR R B ) -

FE—IRoE%E - RO AL 5 3 X B #% ok (Liapunov Direct Method) 43 #7171 E & -
DURHE ST B AP - e B e B2 754 SR Ay (bounded) R 4347 T AR BE » R E MM (4
o 58 ZER S R LUK B 05 v ISR S0 0 G AE M T B RS A IR R B B T 2 R BE B A R R R
» DU B @ i R S ABER W T RERE T URENEAT o e R b EAY -

BLZEH SEER (5 ,1993) - HRAREWIES - B FERELEBETHE - BT 8L
B AAFERRREBE 7 RHEORR - B4 R TERETHRBEREFENELRY -
E it > BRI F 2 2 BB 4 PR A N EEA TR TR R RE I 7 -

B3 (a)fHZMBIR - W@?@ﬁ@'gf)Zfﬁﬁ%iﬁﬁi(W)ﬂ"Jﬂﬁﬁ& i & E
SEMHEREYK - O)FE L ERMBERCEHE (V- V') - Hhe
S EMFABEE 5 x 1071 s~ 2 o fi5E Shutts(1983) -
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N -2

(—)FEEEHEXIM

e — B D R AR E (steady ) B HBIMME—MIEBHESTRE - RRLERAN &
REEES - BETSL - EMEBIERRE - AR (LS (linearialized perturbed) 1514
REGER2SHERAAKBER - B2 BESEREARREMEIBESX @ EEHNYH
BEAL - — V4R T B35 R 00 B8 T B4 B BB 35 5% ' 5 B8 9 R BA ( Shepherd, 1985; #%,1988) - i,
S+ BT OB B R B - HT A WA R AY 2L (downstream variation) - AR 3 B 4]
SRR T AERGE - WO ML B RE TERER B 48 B 935 iy 61 48 (Farrel, 1989) - 4K - ZE5H ¥ 3%
RESBETZHBBPMORSE  EHRAHERARTENERRR L — -

FTHYHAHBERRBENERERSHER  PIBEARSEER  BHBINNESRERE
C DU AR - E R E B ML R R/ MER - BB AT E LR - K)E
BRAR E BE IS BR A BE K - B B SRR A (1B 4) - TR TR B AP U BE R B 73 A a7 ok -

y

18 - @

Bid (a) % %M 52 B (steady point) F3 R E T iy » 1R BUMRST - AT EE
KEBAAAREE - BP#MERRc FESEREH - BIRFES
R EE - (b)FE - BERMEE R BINE M/ EB % - BT
RSB BETST - AR T B AL BRES © B o B i AR R B YRR K
FER  BEFERSRMAER - dhiR 5B E L b -

EEERNERS R ENINEERg - ZREIHREE(k > 0) 5 36 B REZERAME
7 B R ) IR B o IRBABER) TR B EB TR IR



302 KRR [ py gt ) )
mlf = —mg sinf — k10 (1)

EROR BB EARNI IS - IR OMBE — KBS IBIRIN K s SHAABSE—H
FRIKES > EHRESRMES - (1) XRIB R mli T LA E

é+1‘9+%sin0:0 (2)

Hr=k/m o 4588 e = 0,0, =0 » -3 QUSRI —BE B 8 H 1R

1 =1y

.’E'z = —T:E'l — % 3'L"I’L.’E1 (3)
A7 (3) K - REARE (21, 72) = (0,0) 2 (3) NIy — L& By - 828 » BT & BB INME — 3/
EE - BERRIBEE (21, 22) = (60, 0) B - FFIFIRIR 2 B B0y B 10 58 M 50 1 1 B 8K
R e E BE RO R E B -

FETARARERCERB AR FERAREY - AN FEERHRRAEEY A
B @ I RHER T LSRR SR - KB EMEEE im(0)® » RIAEES ~mgl(cosd—
cosflo) » R MEHERES -

L= %m(lﬂ')2 — mgl(cosd — cosbp) (4)
LR SRR (U TERLEY) T ERERERLE —FEE -

BESVT LEBERCENINTE  RBRLAEREHEAEEME - FHAH LEBESTRE
5 RO HEBTELEHNE  MEER - SHMERT - LERHPTE L BREC R
AR LB c(t) - RBWE ) BB LEY BB LERVERESERYN  RELEK
REBME - (4)NBEc(t) (ERFRIMA SR -

oL oL .
dL(xl,.’Eg)/dtlc(g) = 55;-%1 + %2‘-’32 (5)
HEshAREEG)R - LS

gg%’m—) = mgl(sinz;)zs — mlxy(rz; + %sim:l) (6)
= —ml%rzy?
HEr =k/m 2> 0 FRAERENERE - WERRFIBEEIEBRND - LEZTRK
(L(t) < L(to) » L(to) 539054 LB B fE) -
SA o B (4) BB L(t) 48 Lo(ME E Bz LBk fE ) 28 ¢

L(t)y— Lo = %m(lé’)2 + mgl(1 — cosb) (7

RS ERERGE-HEARE  WH L) - Lo 20 - EXRLEBAERERRENME - 58
(6) K3 -
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Lo < L(t) < L(to) (8)

B L R R B RESR AL RER AL . EXXR S HEE T - HRAERESEAIREN K LR (L(t))
YTIR (Lo) 2 - ER MM BIAEIAIRE R A A - KL RMEMHE RSB LB c(t) - %
JRBRTELL L(to) 82 Lo HE PR - FHEBELHWERERA (HES5) - JRED - HE ST — BN
EHRRETHE -

pest - ARFRERST - (8) B Lo < L(t) < Lto) - WAEME - Ll ELEEZ
Wi R Lo > BBV BEALEARS c(t) iR r S B8k > XU HB £ 45 18 2 (asymiptotically stable) -

EREENE © LEEY - ROEFHERERRRE - Bl RRERN - BURREE
BERRE R - ERFH((3) X FEIE E B AR T ARAT % - BRBLIABS c(t) B A W EH B -
fst > ERERAR  RRRIERMERRET - (8) XRERIIEHES - e iREE EA T HEEY
- HIE - BRVIIGERIER MR E EHE - ERFEEE R T ERAER -

x, | A&
L(t=0)
| G(T)’wmw
X1
Lo {223 A W
1 F &

BS R (OX)WIEER(00)  BINE—BUMRIEZ P19 EE (00,0) %
- BEAEAR A W SL RS o B Pt R B R R (0 ) - MeEh S B
ZAEE(0) 5 co(t) REALEES - BERER B RRR REE

(=) Bl 5 R

Bl 3% (1965) & bt 75 ¥R ME B N B E RERY 34T - K5 & B 4 A Pl 38 M FE R T R YT AR
TEERIFE BB - 2k  Blumen(1968) ¥ 358 5 5 | A K RIBE BRI 247 » 5% 5 Charney &
Stern(1964) 52 2 fHFEIFI R E B A B AR » NEENE T IZEE R - th B0 b 36 B G 1R e v JE 1
{8 - McIntyre & Shepherd(1987) il & i 3 2 5 62 18 K 1§ (Hamiltonian) [FH » B RFHRE
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PR #% W (finite amplitude) B » S 8) TR 5 4R ~F 8 IR 4517 L U B A0 A8 08 S NI R » RS PTS BEaR v —
JBIHERE - B3 Cao et al(1993) th E F It 75 ER R A £ 181 4 B 8 & ¥ (Symmetric Stability)

W26 R AR T AR BB R LR A RV EERE | - RO R R MR i 18 (steady state)
UREE 0 0 RBINPIEE R E— V)G BB - MIFEEREY - EARBINTEGET ¥
FEEREEC KBS RIE (R ) ERF » RERE BB (K)E - A #5)
RERBRAN » E B RN E— B/ NEBRRE T -

BT RAE PR AT BRI 2 0 B K B (B R R ) £ R AR B S B AT - B

A =E+F

FREERMMER > FREIO S0 BEEENR2RERS « B EREMA (D) 8 A, () + 6)
EESFIE - BB IR HUINEIE (16y] << [9]) » FIF# S sk A, (P + 5v) $HE E R B
£ PR T GEMEIO(6v2) a0 F

A (D4 ) = A, () + 6 A, () + 82 A, ()

A 16 A, 53 FI SR BRI — R AU Sy - RIS T 0A, = 0 0 KR
A BE B R M SE B B U B KA KRB - ]

= % / / (Vap)? \7261,[)) = Const
(B)

Hrp o %?i%%ﬂii%ﬁﬁrﬁﬁiﬁiﬁ%ﬁﬂ%t{ﬁ ; Const # AW - HBFHVIRETE © (A) HRED
BhaE - (B)IEAIE BEENIREDAE - PN BAE & A B B e B ACSE M T 43 KR 1 (integral constraint)
 AHE R EEEREA S E(LRE - e R ELR B e B H O BRI AR -

B R AR A, () SRR - AR R TH R - B E B R AR RS 5
HAH L EAMEM — RIS RAEERNN R - %L REE (KPS 624.()) BEE
- 4 (9) it 19 EB B RE SR BIRE RN B 082 6° A, (¥) 21 - Wit » BEBHEBHAE (FBhEE)
ERALFRAE RN RN ERRIRETH  WILRENTY - RHH0 0 3 E A S —
/IMEL > #8151 7 R SRR T AL OB AT 6 7 o 5B — BRSBTS T - S A o
170 B By HE 5 SLH B A T DURI R sk 35 - et (9) B BAE MR A A - A
» B O L S TR R AR O 1 T R MR S T AR e e A TR -
7 3 B e - 1 A8 (conditional stable) © S8 36 £ BEIER ARG » ARZS T 0 AL W B e 01 5 BR6
D e BB LB B AR R B A R AR
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' ol

c(t)
[ R1R 4]

iji//&%ﬁ%

ah

18 - &

B6 (o) RMEHEEE E AT - FERABIERRHIE - R RAE G 88 0T
R o P R B ¢ R R S R R SRR
HAER - BHRUR  HIRBE B GIE B IEAT ( 52 > 0) IEE S - Rk
R B RS R AME - (D)7 (2) - {AEE A 1 R N {E
— BRI B BB T RS BEE o B b RS B R R
PRS2 HE - AR R B B B LS -

v 2 i

48 “F @

BI7 F R R A (BT ) Y ST S B AR (S < 0) o (b) I Th TE
0 AR B A T 20 SR HE ) RSB WA L A 7 G 1 BB O L 9B -
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EFDERRABEE

(—) BE-FrE

R4 R U BB L 2 2 4 TE IR 465488 (Mc Willians, 1980; Dole,1983) » 7 I, BT LAAH 8 TF ME 54 4
BT RER - MY EE S AT AT
0
i
Hpk? =R RaBBHHBEBMER > UBKABIEN  SERESHEE S #E -
JO)=2L& -2L& - BREXWETRGERMEEER) /)

J( = Uy, V% —kiyp+By) =0
B.C. |, =0

V24— k) + J(p — Uy, V¥~ kpp + B y) =0 (10)

(11)

(1) RFH AP S FBEE (P =~ Uy) BATHEE (7= VP ~kiy+6 y) BEEEAEN - By =9(g) -
—RmE - MR (1) XNEITRE RRSE - TR TEREREE RGNS Ba,y - Loy -0
C EIRR - BF iR (McWilliams, 1980) 0] A K

_Ja(p—-Uy) forr<r
V2¢_k%¢+ﬂy_{a:(¢—Uy) forr>r2 (12)‘

HfroRETHE a1~ o FFIRETRBA - ACRETR KB BLE - £FEREEERET
» £ Wk R 5% (Bessel) 512 - REHH

- ‘,‘5’[7' - JJ—I'((,{\TT(,);To]UsinH forr <7
U(%)sin0 forr > ro

Hhp? =k 4+ a0 A2 =—(k2+a1) » J1 F—PE5E 5 B KB ( Bessel function of order one
) K EREB Y —PEE— 8 B 88 (modified Bessel function of order one ) -

(D) EREHXIH

BEGREREGHN SN SABREHEE EBAMOETEEHREE - AREFIREEE
BRABAOSE  HEHARMFTRCEEPEE T POMHE - I HFRER RS YRS R
(doubly periodic boundary condition) -

TEBRE 2 T W E K BB - R LIRS TR B - 1 (1)L Y - ReH 25
By MeaRireEEeE

08 32 [ [(vuy + Ky dudy=0 (14)

Hep (V)2 RAMEBIARE - 5(kR0?) Bf26E - ERIREN R AERFIE -
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BAh - (1) AERB RS T USRS —ET R -

OF

a
o = | [ (7~ Ky + By deay o
—— [ [ 1w - Uy, V% ~ K2y + B ) dady =0

LB REBR G SFE - # B g4 (chain rule) W #E45 RETfA{E RS A1 < E B [D(0)] 19 2 5
SthESTEE AL : oF
. 5 =//<I>(q) dzdy =0 (16)

PR 75 A 1 5 SR Al - B BR U R AR A R B A R (16) SR ME - R SRAERO R M 38 K
BB AR -
L=E+\F (17)

Hdh A B Hi 48 B H & F (Lagrange multipliter) o

FEBE o B 0 B S SR INRIE (169] << [9D)) - I FO AR 53 i 6 20 B B B ok BRI B S P -1
B GERLE O(|6v)?) B3

L(P +8%) = L(P) + 8L(P) + 8L(P) (18)
HhSLECLA B REE S RERA —R 0 R - ERARDEHEN EEEEER
L+69) = [ [ (V92 ~ V6 + 5(Vou)
+ [ [ SR+ Kydow + LRA(50) (19)
+ [ [ 2@ +2# @a-+ 528"@)(60)* + O(15al*)
He o bg= V269 — kp’6y » RIFBBLIEE - AREHEO(161°) 1 - e ERBH
L@+o) = [ [ 907 + 4 a2
+ [ [o#@ -5 (o)
+ [ [ 5607+ SkA60) + 528" (@) (8 '
¥ EXAA(18) XNEH -
L@+ - 1) = [ [0#@ - s
3 [ [ (T80 + K60 + 22" (@) 60

(21)

ERESqEM BT R RER Y — KB 5 6 RRBS - Mok (18) 5 (21) XBF
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; =// A&~ )bg

(22)
PL) = 5 [ [ (V60 + Ka69) + 28" (@) 60

REEBEH O BE—1 - 2(QLRERIIRE - HEBBDMENY(Q) =PRI ERSL(Y) &
ERE - GG FEEFERH((LT) ] AT B R i BB BB AE (enstrophy) LU E
B AY/dTH > TRINBEE % > ST HREROR BT 2 AL « KR T

L(P + 69) ~ L(P) = 8L ()
=2 [ [ (vswy + Kyiow) + 22 <5q>2
(A) (B)

ER(A)EREHNLER > B)ESEH LRI dY/diSEFREREMENILE - HEE
f(ELREEES)  TRSEFABNHEERE - KB LW+ &) RLEQ)EFE(AT)R] » Fr
URENZRBTER - REY  EoMEBE T CLW) BEY - TEHRFSRBILSERNH
ERBNBEE -

(23)

W BFREES
(—) Rt
SE— /N R By R SR T AR B B4R + BRI B 44 B 453 15 49 £ (isotropy) A

BE—-RE-
S8 9 4 P8 Bh B 5K B4 LA 18 37 3E 4% 9 (Fourier series) B :

(z,y) =2, ¢(k,1) e'k=+t) (24)

k,l

BTHHRAE  ERUSRBIENSY : b - RBDREY > ok, |) BWHRIIFY -
RS RE—SERERIRESD - EHNKERRARY > E&HAEHE - LESMHER
LEE(RES) -

#ERXHRA(23) X85

#r=3 ¥ ((k2+12+k§)—I%I(k”l“k?e?) 9¢' (25)
ki4it=K?

KB dp/dg <0 » Bl E= %’gﬁﬂ#ﬁﬁfﬁ?&%%iﬁ%ﬁ > FH S R BE B BE T T A8 E L I
Bl RPBBAEER > QL) XARTRAEFERBEVFIGKR - HETHN LB
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W8 At EBReEN - BhEPRMTE R K+ = K) e -

(N 1FR » TP EI4800 4 E » k' #7850 N B - SRR - i 18 5 I B S L 1B 15 - 2.785)
RALR - SHEB R L <OMERABRAF 40002 E -

54 - ERME TR - RS WA (R EBE ) 1 B AR R (storm tracks) ¥ 8 - 35
BE R B R L — 8 R (E AR, (base point) - #—R5#E 5T 488 (one-point statistical correlation)
ST ST R I WA R E - B 92 Wallace et al( 1988) 34T APE¥E L » BIEMB (2-6K) 2 HE
B —BRETAENE - BPRREE (lag) XEA XK (FHERBEB IR T8 ) SR - 1§

BB £ I 980 R B A9 R BEE K4 3000 2 R

W9 3B ATER SRR (storm tracks) |- FEE e B ((40° N, 70°W)) HE R (base
point) » By fERY — Bkt 2 4H B (one-point statistical correlation) 4347 - B
£ 500hpa = SE IR (2-6 K ) Z B B — B AE RN E - B BN 5 B2 (lag)
A —K(HERERBEROHES)WEE  SHBEENRHEE -
% & Wallace et al (1988) -
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R A REEANE  BRERRHAORGRE N RTFITREGERER
Ei - A5 R R CRE » R R R E A B - K5 82 McWilliams(1981) #
EEBATEHERE B - McWilliams E B FRE B HETRRE » £HHRBRE (5K
RRALZRE/ NS KBRT - ERMONRESD CFIRENRTFER - BT ERREGE
#( (destruction) » B TRENH]T & B FH 2 THYRE/NRBRFERR - BB T &R #E R 52
¥ BRRENHTF(@E0)  SHRFREHEAKRERTESHEYE > WEREEMRHE - &
ErEgmtic REEERENTEE -

10 T I

T T TT7T
| N ]

Amplitude
/
/
/

wn
111yl

| | 5

(o] | 2 3
5 (M‘,Ml)-llz SCa.le

Ql

B 10 #HranEs s REEN SR - B EREsERRE (FE) HE » #\Ecd
RABE (A HE - HERVAESCTFYRE(RELVHEDRT
PR MEIFREB RS VTR E (rms) - #§ 5 McWilliams(1981) -

(D) EREER R[N

BT #1245 HEE) R A /) - Plerini(1985) §2 Swater(1986) FYRT 72 1 L B S 0 RE A L 2 R 2 1R
EENEERT -

SEHTEMIRIFE - Swater(1986) DABFB)i5 < 1B AR SE A8 B PL(E bR 2 EBDRE SRV > & ¢

T (V20— K3Ep)?
T = T Ve T kA9 (26)



N=#E,NB BEERE KM 311

R S FEERER S B SRS AR - BN P IEERREEES
« HERBE - [ (VY — k%6%)% =n? x [ [(VEY)? + k4 (6¢)? > M EAA (23) KRBT ¢

1
FL=3 // +d/d¢ [(V6y)? + k2 (69)7] (27)
ST A B AR Mo EXFF > dO/dga s Rz 4
6L = ( _/‘w //v&p + k% (89)? (28)

NEBETFBSRPRA -~ AL [(12) R ] EX AT LUE—5 S

PL=2(1+nta) [ [ (Vop)+ K (su)?
2 T
1 ’ (29)
5(1/(12 - 1/a1)/ /T>TU(V261/J — k261)?
o Blae 5 BIRBFLRAIREAT - FLREREBAHME - # EXRH - E#/(26) Xp9K
BBMGE W LS REGE A BE » REE SR R -

Pierini 2 Swater £ EBI e U B ERAT T - FBRHMEA - CL<ORMTFRBENTES
et - VLB R LB - BWEEERISRE A o RS T PR PR AL 8 S B B A
PfE SN (RIREEEL) 5 BN |oa| > Joo| @ UL ERSWRESS EESAM - WL E1+0%/on
INABEE 2L <0 o FHEEERE - 1+7 /o0 < ORYEE R R A 40002 B -

{B2 » Carnevale et al(1989) 55 6° L IS & - 1£6°L < Otk Rk HE IR W) 0 1 B 1 15
RESOAMME L <0 - Kt » W 6°L <Om¥mED  MAEEAERE - TRER MY
B4k - Carnevale et al i —# BA RGN HED (MBI RRENESFHER)ZHAT
Va6 L < ORy ISy - Bibh - BRIERIEERER - FBERDTRRE -

FEME R PIFAES Swater B3 B A A9 R (26) OMRHET0 43 MG 90 B M) HE AR RS0 B4
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ABSTRACT

In blocking studies, the modon theory is one of the more rigorous approachs along the line of
local structure. It was supported convincingly by the results from the numerical experiments and
observations.

On the other side, the maintainence of blocking needs the feedback mechanism of transient
eddies (2-8 days). There are also evidences supported the transient-eddy theory. In this paper
we tried to merge these two theories into one consistent conjecture. We investigated theoretical,
numerical and observational aspects, explored the feasibility and limitation of our hypothesis.

The modon solution is treated as the zero-order approximation of blocking structure. The
longevity of moden will be accounted entirely from the view of stability analysis. The transient
eddies, the first-order approximation are incapable of drawing energy from the main structure. On
the contrary, if asymptotically stable condition is satisfied, the confluence of modon flow can drain the
eddies energy very effectively. By compensating the dissipation, and it’s existence will be extended.

The downstream variation of modon solution destroys Hermitianity, hence it calls to consider
both discrete modal solution and continuous spectrum. The stability study becomes an initial-value
problem. We took the Liapunov approach, to find the necessary and sufficient conditions for modon’s
stability.

Suppose initial disturbances are isotropic, following Arnold’s theory, the second variation of
Liapunov function provides the stability criterion. The critical wave length for unstable eddies is
near 4000 km. The isotropic eddises shorter than this length cannot destablize the modon.

But if the disturbances are anisotropic, the anisotropy can be measured by a parameter € (see
context), decided by the weighting of energy spectrun, it is found that, even when the eddies with
the same averaged scale, the flow becomes unstable when ¢ > 1, neutral stable when ¢ = 1 and
stable when ¢ < 0.

Key Words : blocking, transient eddies, modon, bounded, liapunov direct method, isotropy.





