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THE INFLUENCE OF SEA-SURFACE-TEMPERATURE ANOMALY

ON MADDEN-JULIAN OSCILLATION
Chao Jiping
(National Research Center for Marine Environment Forecasts, Beijing, 100081)

Lin Yonghui
(Institute of Atmospheric Physics, Academia Sinica. Beijing. 100029)

Wang Bin

(Department of Meteorology, University of Hawaii, Hawaii)

Abstract

Based on the previous paper, considering the non-uniformity in meridional direction
and anomaly of sea surface temperature, the author continued to study the influence of
water budget balance and moisture-convergence of boundary-layer on Madden-Julian os-
cillation. The results show that the influence on the propagating character of modified
Kelvin and Rossby waves is not important, but for the instability. when the sea surface
temperature anomaly is positive, the e-folding time for the amplification of the modified
Kelvin wave reduced ab()ut 14. 5%. the unstable growth increases with the characteristic
scale of heating source, as the scale equals two times of Rossby deformation radius, the

unstable growth reaches its maximum, when the scale continues to increase. the growth



268 < & ¥ # 54 %

will reduce. When the sea surface temperature anomaly is negative, the e-folding time
for the amplification of the modified Kelvin wave grows about 20%, the unstable growth
reduces with the increase of the characteristic scale of cooling source, as the scale equals
two times of Rossby deformation radius, the unstable growth reaches its minimum,
when the scale continues to increase, the growth will increase, but it is always smaller
than the case unconsidering the sea surface temperature anomaly. For the two modified
Rossby waves, the wave with a smaller meridional scale decays except for extra-long-
waves; another wave with a larger meridional scale grows in short-wave bands.

Key words: Madden-Julian oscillation, Boundary-layer convergence, Sea surface tem-

perature anomaly, Dispersion and instability.
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8~/ 4~/ 2 2~/ 2 2
— 24d(1 — BYE — dJ BT _Ea+ _)——
16~/ 2
_1 9 1.5 12 1.3
+ (4E° — 6E) (a +—) + (E — 8E%) @+ =)"% + Ea+ —)%
sv a2 z 2/ 2 2
—— 945 1._1
eo =— d(1 — B)(42E — 24E*) — dJ AT.E[—22> _(a + 1)-¥
* 128~/ 2 2
105 1.5 , 55 15 1. 2
+ (E2 —5) (@+ 1) % 4+ (2 — uEy) @+ Ly-1
16~/ 2 2 4 82 2
S 2 dy-5_ 54 143
+(2+37E)(a+z)z zﬁE(a+z)2]
am=—221 — BB+ E) + (1~ D(6 + 8EV)
57 e 105 1.5, ,1 15 1. 1
e =d(1 — BYEC2L + 8E?) —dJ AT.E[—2 (e + 193 + (2 4+ ) 15 _ (a4 1y-1
” 2 64\/ 2 2 4 8~/ 2 2
1 -3
— (B —(a +—> + Ez(a-l-——)
2 . /— ; /—
an =— 321 — E(156 + 40EY) — (1 — I)(165 + 184E* + 48EY)
e = (1 — I)(39 + 40E? + 16E*) + d(1 — B)(39 — 20E?) — dJ AT, [— (o + %y%
32~/ 2
__ _5 2 1 3
— (1 + 2E) —>—(a +—) + (—+4EZ> —) : — Ea+ —-)77]
8~/ 2 4«/ 2~/ 2 2
dy = d(1 — BYE(78 + 40E?) — dJ AT[—%2_E(a + %)—% + (E — 2E) L (a4 L1y-1
16~/ 2 8~/ 2 2
__ 4 1 3
+ (E — 8E%) —3— —) + Eie+ 1)1
4«/ 2~/ 2 2
45 —— 945 1 u
en = d(1 — BYECY — 22B%) — dJ ATE[——(a+ 5%
2 128~/ 2
105 7
+ (B2 — ) —2 (+ ) —(—+12E2> — (e + = )-7
16 ~/ 8~/ 2
5 _ 10 1. s
+ (= + 21E%) (a+ —) 3 - E'(a+ =)%
2 4J_ 22 2
ay =— 11701 — E2I(672 + 96E?) — (1 — 1) (1608 + 1056E* + 256E*)
= 945 1._1n
¢ = (1 — I)(168 + 96E?) + d(1 — B) (168 — 48E?) — dJ AT, [—2> _(a + L)-¥
64~/ 2 z
7 105 1,2 1 7
(L B e 1 z+( + 4E) —° (a4 1)-3
2 16\/7 L 8\/_ 2

-(—+6E)

+4r 4

6 3
Ez(a+—)‘?]
4« 2~/ 2 2



270 X R ¥ # 54 %

= d(1 — BY(336E + 96E%) — dJ AT,[—25 _E(a+ %)%
32/ 2

+ (4E* — 7E) 161\0/—52—(‘1 + 27 + (9E — 28E) 8\/_( at 4t
+ (12E% — E) 4J_(a+ 1y-5 2\/_E3( a+ —)—-]

e =— d(1 — B)(438E + 96E*) — dJ ‘A'T‘,E[z;s"ijs_ at+ 5%
+ @ -2 329;4/5_.( at 5%+ (22— 25E) m—loj—7(a + 2%
+ (135E* — 4 %(cﬁ TR
~ (& + 55EY) 4\;7(01-{— Dt 2\5}‘2_122@ T

a =— 90I — 48E* + 121 — I)

ew=d(1 — BY(102E + 24E%) — dJ A_’I‘,E[ﬁis/—?(a +%
+E - 1) %«z +4% — (& + B 8:/57(a+ )%
+ (3 + SEY 4 570: +1 - 257}32@ + 207

ag =— 11701 — E21(672 + 96E?) — (1 — I) (600 + 288E?)

ew =d(1 - B)(570E + 96E°) — dJ A—T,E[%(a + %)—‘—;’
+ @ -1 329%«: + ¥+ & ey %(a + )%
+ (5;4—9 + 79E?) %(a + %)—%
- (— + 31E?) 4J_ )—- + z«/_Ez( at = )‘%]

a, =— 116101 — E*I(5904 + 864E*) — (1 — I)(12132 + 7584E* — 312E*)
c = (1 — I)(1476 + 864E? 4+ 192E*) + d(1 — B) (1476 — 432E®

- dJA—T,[%w + 2% — 6+ 2E0 3295’_ at 2%
+ (21 + 24E?) %(a + 1) — a8+ 84EY) %(a +2F
+ (5 + 8E) 4\/_( i 2:/87E2(a +2>1]

dy = d(1 — B)(2952E + 864E?) — dJ A_T,[%(a +1)%

945 1 u 105 1.2
(@+ =) % + (42E — 48E%) — > (a + =)~}
323/ 2 2 16~ 2 Z

+ (4E? — 12E)
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4 (168E* — 36E) 8\/_( @t )
+ (E — 16E 4\/_(a+ I3+ zj_Eﬂ(a+ %]
ew =— d(1 — B)(1026E + 936E®) — dJA_T,E[Sllzmj’%(a +4%
+ @ -1 61‘13/"5_( a+ +)7% + (138 — 30EY) 329%)@ + 5%
+ (66 + 258E2) 16\/7( at 5>t — B2 4 7g2mny Lo f e
+ A 4 7389 4%(:: + 4% - Z%Em +4)71]

boo = boy = boy = by = by = byy = by = by = by =0
€20 = Cozsdy = dogsCao = Cogsdyo = dog

Coz = Cpuodyy = dy,



