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Fig. 1 Technical road of precipitation tracking method
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Fig. 3 An example of the precipitation tracking method
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a. The large-scale rainfall envelope (unit: mm/d) after space smoothing of 21:00 April 30, 2003; b. large-scale precipitation regions and convection centroids of

21:00 April 30, 2003, the red envelope and triangle marker indicate the chosen initial precipitation regions and convection centroid respectively; c. large-scale

precipitation regions and convection centroids of 21:00 April 30, 2003 and 3:00 May 1, 2004, the red envelope and triangle marker indicate their precipitation

region which overlap by at least 50% of their area or a minimum 5° longitudinal and latitudinal range and corresponding convection centroid respectively;

d. large-scale precipitation regions and convection centroids of 00:00 May 14, 2003 and 6:00 May 14, 2004, the red triangle and envelope marker indicate their

convection centroid of which longitudinal and latitudinal distance are within 10° and corresponding precipitation region respectively. The blue envelope and tri-

angle represent unselected precipitation regions and convective centers
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Fig.4 Large scale precipitation tracking results of which starting date is 21:00 April 30, 2003
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The 3 h large scale precipitation area drawn every 3 h with dates from blue to red according to the color scale on the right and the precipitation centroids are

drawn as black triangles. The horizontal dashed lines are 15°S and 15°N, and the equator is drawn as a solid black line
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Fig. 5 Clustering results of precipitation events according to
the average meridional velocity
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Fig. 6 Examples of five clusters of non-MJO events
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BRI, X 7 9 e K O AR 6 = b T, R SR AR IR SR I AL, PR B R AR T R L S 15 o
a—j. Show large scale precipitation tracking results of which starting date is July 13, 2003, June 16, 2007, February 22, 1999, February 25, 2008, May 9, 2000,
June 15,2007, January 11, 2000, December 12, 2005, June 11, 1999, March 27, 2007, respectively. aand b, ¢ and d, e and f, g and h, i and j show precipitation
tracking results of cluster L, II, III, IV, V non-MJO events. The 3 h large scale precipitation area drawn every 3 h with dates from blue to red according to the

color scale on the right and the precipitation centroids are drawn as black triangles. The horizontal dashed lines are 15°S and 15°N, and the equator is drawn as a

solid black line
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Fig. 7 Examples of MJO precipitation events
a—c. IR ] 4355 1999 4F 5 1 22 H L 2000 4F 11 J 13 H | 2007 4F 3 74 4 H 9 MJO BE/RFe0F IR A 3 h T BBl ik K DX e B 4 3 h )
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a—c. Show MJO precipitation events of which starting date is May 22, 1999, November 13, 2000, March 4, 2007 respectively. The 3 hourly large scale precipit-

ation area drawn every 3 h with dates from blue to red according to the color scale on the right and the precipitation centroids are drawn as black triangles. The

horizontal dashed lines are 15°S and 15°N, and the equator is drawn as a solid black line
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Fig. 8 The latitudinal distribution of MJO events after two different averaging methods
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a. Percentage of MJO events which propagate through the Maritime Continent from different latitude belts in boreal winter after precipitation
weighted averaging; b. percentage of MJO events which propagate through the Maritime Continent from different latitude belt in boreal

winter after latitude averaging
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Fig. 9 Pathways of MJO events
a. Jb2EBRA T LU o M PR B9 56 4> MIO 1 B 4285 b—f. AR AL S 340 /5 23 5] A6 E 7 109~ 15°S, 5°~10°S, 0°~5°S, 0°~5°N,
5°~10°N LAY 5, 10, 23, 14, 4 MIO FIFAY AR . B =M AR O U5 2 RIS MIO F 45 A9 A FIH T 1 7
a. Pathways of 56 MJO events which can pass through the Maritime Continent; b—f. pathways of 5, 10, 23, 14, 4 MJO events which pass through the Maritime
Continent from 10°—15°S, 5°-10°S, 0°=5°S, 0°-5°N, 5°—~10°N after precipitation weighted averaging. Black triangle markers and cross markers

indicate initial points and end points of every MJO events respectively
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Fig. 10 The SST. LHF background field of MJO events

a, c. JU2pBRA RAEMGE P KBl DAEG AT 0°~ 5°S 58 5 19 MIO 414 T b 11 Vg R W22 |
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a, c. Show the variation of SST and LHF with latitude after longitude averaging between 100°E and 120°E of MJO events propagating through the west Mari-

time Continent from 0°-5°S in boreal winter; b, d. show the variation of SST and LHF with latitude after longitude averaging between 100°E and 120°E of

MJO events propagating through the west Maritime Continent from 0°-5°N in boreal winter. The vertical dashed lines show the latitude belts where

MIJO events detour
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The SST background fields and their difference of two clusters of MJO events
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a. Composite SST for the MJO events which pass through the Maritime Continent from 5°—15°S; b. MJO events which pass through the Maritime Continent

from 5°S—5°N; c. the difference between a and b. The dotted regions indicate statistically significant differences at the 95% confidence level. The two black

boxes are the latitude belts where MJO events detour
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Fig. 12 The LHF background fields and their difference of two clusters of MJO events
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a. Composite LHF (W/m?) for the MJO events which pass through the Maritime Continent from 5°-15°S; b. MJO events which pass through the Maritime Con-

tinent from 5°S—5°N; c. the differences between a and b. The dotted regions indicate statistically significant differences at the 95% confidence level, the two

black boxes are the latitude belts where MJO events detour
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Fig. 13 The latitudinal distribution of MJO events during different phases of ENSO
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a. Percentage of MJO events which propagate through the Maritime Continent from different latitude belts in boreal winter when El Nifio happens; b. percent-

age of MJO events which propagate through the Maritime Continent from different latitude belt in boreal winter when La Nifia happens; c. percentage of MJO

events which propagate through the Maritime Continent from different latitude belt in boreal winter when ENSO neutral condition happens
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Fig. 14 The SST. LHF background fields of MJO events when El Nifio happens
a, c. AU ERA R IR JE i K A= I 8 W M DR i A2 BE 1Y 0°~ 5°8 33t (19 MO 44 ir Ak 1y ¥ 6 TRLEE | v 4RO 15 LI 7E 22 BE Y
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AT 5 1 2 B ] 100°~ 1200 P39 J5 B A BE 972 (k. 8 60 1l 0 249 3 X L MIO 7 ff 37 443 2 7
a, c. The variation of sea surface temperature and latent heat flux with latitude after longitude averaging between 100°~120°E of MJO events propagating
through the Maritime Continent from 0°—5°S in boreal winter when El Niflo happens; b, d. the variation of sea surface temperature and latent heat flux with lat-
itude after longitude averaging between 100°-120°E of MJO events propagating through the Maritime Continent from 0°—5°N in boreal winter when El Nifio

happens. The vertical dashed lines show the latitude belts where MJO events detour
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happens. The vertical dashed lines show the latitude belts where MJO events detour
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a, ¢. The variation of sea surface temperature and latent heat flux with latitude after longitude averaging between 100°—120°E of MJO events propagating

through the Maritime Continent from 0°-5°S in boreal winter when ENSO neutral condition happens; b, d. the variation of sea surface temperature and latent

heat flux with latitude after longitude averaging between 100°~120°E of MJO events propagating through the Maritime Continent from 0°~5°N in boreal winter

when ENSO neutral condition happens. The vertical dashed lines show the latitude belts where MJO events detour
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The distribution of eastward propagating pathways of the Tropical In-
traseasonal Oscillation and its mechanism in the Maritime Continent

Zhang Haorui', Zhou Lei'

(1. School of Oceanography, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: Using Tropical Rainfall Measurement Mission 3B42 rainfall data, this study tracks pathways of Tropical
Intraseasonal Oscillations (MJO) from a Lagrange perspective, analyses their distribution in the Maritime Contin-
ent (100°—120°E) and further discusses its mechanism. Identifying a raining area with above 12 mm in 24 hours pre-
cipitation as a MJO convective region and using its centroid as MJO convective center, pathways of MJO are
tracked and a set of pathways is given. Because eastward propagating MJO events happen mostly in boreal winter,
this study focuses on the distribution of pathways of MJO events in boreal winter. The results show that if meas-
ured by precipitation MJO moves through the Maritime Continent mostly near the equator (5°S—5°N), which is dif-
ferent from past research results that MJO detours to the south of the Maritime Continent measured by using outgo-
ing long wave radiation (OLR) as a index. Besides, the conclusion that the precipitation associated with MJO moves
through the Maritime Continent mostly near the equator is independent of background climate patterns like ENSO
or IOD. The analysis of the mechanism shows that pathways of the precipitation associated with MJO through the
Maritime Continent are mostly regulated by strong latent heat flux anomalies and are inconsistent with regions with
warm sea surface temperature anomalies, which leads to different pathways of MJO moving through the Maritime

Continent from different perspectives of precipitation and OLR.

Key words: Tropical Intraseasonal Oscillation; precipitation tracking; k-mean clustering; sea surface temperature; latent

heat flux
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