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Abstract Using the Madden-Julian oscillation (MJO) index provided by Climate Prediction Center, NOAA, and the
tropical cyclone (TC) best track dataset over the western North Pacific (WNP) provided by Shanghai Institute of Typhoon
of CMA, the quantified statistics of the modulation of MJO on tropical cyclone activity are performed. The results show
that the genesis, intensity, landfall, and path of TCs are all modulated by MJO significantly. When the upper-air
convergent center locates in 120°E-160°E (MJO phases 3-5), there are less TCs form and the genesis position locates
more north in the WNP; While the upper-air convergent center locates in 10°W-70°E(MJO phases 8-10), more TCs form
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and the genesis position locates more southward. When the upper-air convergent center locates at 70°E, i.e., MJO phase

10, the intensity of TCs is significantly modulated; during phases 1-4 and 10, the vigorous TCs occur in the east of the

Philippines of WNP, indicating the dominant northwestward and northward paths, possibly making landfall on the East

and North China; while during the phases 5-8, the TCs occur frequently in the vicinity of the Philippines to the South

China Sea, suggesting the dominant westward tracks and possible TC landfall on the south China. These statistical facts

could be useful in the prediction of TC intraseasonal activity.
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Fig. 1 The Madden-Julian oscillation (MJO) indices of the 29th pentad in
2008 (Index 1 denotes phase 1 and the velocity potential center locates at

80°E, and so forth)
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R1 1978~2008 FEZE MJO JABH B ALK FFEREFR TC KRN AR EE LW FEITHE
Table 1 The genesis numbers and significant test statistics of tropical cyclone (TC) in the western North Pacific (WNP)

during the Madden-Julian oscillation (MJO) phases in boreal summer for the period 1978-2008

TD TS STS
IEATAH SALAR EAZAR A IEATAH A

Gt Gt Gt gtk BRI N o
RE R hoAE A B WML 0 WIS MM B fl MIAE B fE
Index 1 80°E 74 0.8 90 —1.43 71 1.97* 68 —2.20% 65 2.54* 55 —2.39%
Index 2 100°E 49 —1.79 97 1.15 50 —0.36 74 0.1 39 —0.87 65 0.4
Index 3 120°E 46 —246* 108 2.14% 39 —2.21% 83 0.98 34 -1.9 70 0.85
Index 4 140°E 56 —3.6* 106 1.63 54 —2.43% 87 123 52 —1.39 79 1.83
Index 5 160°E 85 —2.28% 92 256% 72 —2.03* 81 2.85% 64 -1.5 68 2.52%
Index 6 120°W 91 —1.08 72 0.34 73 —1.41 73 2.05% 63 —-1.16 63 2.05%
Index 7 40°W 94 0.71 52 —1.67 71 —0.36 48 —0.92 57 —0.77 37 —1.43
Index 8 10°W 107 2.02% 50 —2.56* 84 1.11 44 —2.07* 70 0.85 38 —1.81
Index 9 20°E 101 2.51% 74 —3.01% 85 2.31% 65 —2.43% 68 1.54 58 —1.88
Index 10 70°E 93 2.47% 92 —2.44% 82 2.79% 75 —2.5% 74 3.22% 65 —2.14%
BN 597 502 426

TY STY Super TY
AR A IEATAH SALAR IEATAH A

Giir Giir Giih Gtk ERios ERios
TREARR oo E B B BN B AN WAL A WIMAE B fl IMAEL e fl
Index 1 80°E 42 1.51 36 —2.36* 25 1.74 15 —2.62% 10 0.72 6 —1.97*
Index 2 100°E 33 0.37 39 —0.71 24 1.91 22 —0.27 12 1.78 6 —1.46
Index 3 120°E 34 0.34 47 0.41 24 1.73 29 1.16 12 1.64 12 0.46
Index 4 140°E 37 —1.04 53 1.19 20 —0.72 32 1.67 9 —0.45 8 —0.96
Index 5 160°E 40 —1.95 48 221% 15 —2.76* 27 1.93 8 —1.44 7 —0.56
Index 6 120°W 42 —1.27 44 1.72 20 —1.46 28 2.36* 8 —1.27 12 1.39
Index 7 40°W 37 —1.1 35 0.52 24 0.14 26 2.24% 9 —0.48 12 1.64
Index 8 10°W 47 0.41 33 —0.34 27 0.71 17 —0.41 10 —0.21 10 0.61
Index 9 20°E 47 1.22 41 —1.48 27 1.32 17 —2.13* 8 —0.53 7 —1.61
Index 10 70°E 50 2.41% 44 —1.98* 29 2.30% 18 —2.56* 9 0.11 9 —1.42
M 297 159 71

* R A FE 95% i s S £ 1.96 1.

R2 1978~20085E 2 ZF MIOSALAHE H IRV EBFISIZHEE
Table 2 The pentad numbers and climate frequency of
MJO phases in boreal summer for the period 1978-2008

IELAH JALAH
EiERE2y s e {314 MR RAC . MR
Index 1 80°E 88 0.11 134 0.17
Index 2 100°E 81 0.10 113 0.15
Index 3 120°E 84 0.11 116 0.15
Index 4 140°E 113 0.15 119 0.15
Index 5 160°E 138 0.18 93 0.12
Index 6 120°W 131 0.17 90 0.12
Index 7 40°W 114 0.15 84 0.11
Index 8 10°W 116 0.15 91 0.12
Index 9 20°E 104 0.13 132 0.17
Index 10 70°E 95 0.12 150 0.19

3.2.2 MJO 3t TC 342 A8 69 857

Nakazawa (2006). Kim et al. (2008). Barrett
and Leslie (2009) HA[FIY 756 MIO 5 TC #%4%
PGB ¢ RUEAT TS ASTRAEZE 2 Pk U7
PEFST MIO X TC B4R 520

d 3 w0, g A SR R [ 5V i
& TC 58N 2 MM, SR ) de R ARl 1) e gk
T TC W ER BN AL VAT PUACAT 5 2R A5 1)
3PN, Gl X S 10°N LAEE] 50°N LLrg
(AR R i v v S AR 1) 0

i TC W& AL B G454 (ILEL 4) v,
AR 3 A 1E S X RO TC 3G SR ZIX Iz fr
FHIN SR ER s PO XA &, Fom TC WEshfE
VLD IFAZAL AT 32 B9, Hoor A S e T HE 2R A i
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Fig. 2 The genesis positions of TC in phase 5 in boreal summer: (a) Positive phase; (b) negative phase [the intersection of dashed lines denotes the mean

position (16.9°N, 136.0°E) of TC genesis in boreal summer]
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Fig.3 The climatological annual mean frequencies of TC passage in boreal summer for the period 1978-2008
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Fig. 4 The probability anomalies of TC passage frequencies in boreal summer for (a—j) MJO phases 1-10 (shadings are above 95% confidence level, the

solid and dashed lines are positive and negative values, respectively)
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Schematic diagram of TC paths and landing regions during
different MJO phases in boreal summer (the solid lines denote paths of

Phases 1-4 and 10, the dashed lines denote paths of Phases 5-8)
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Table 3  Statistics and significance tests of TCs landing East China and South China during MJO phases in boreal summer

75 (25°N BUE)

R (25°N L)

IEAAH ALAH IEQAH SALAH

AR hOfrE A SaHeRE WA SORRE WA aoRRE WA surRRE
Index 1 80°E 8 0.24 9 —0.73 13 —0.96 24 —0.31
Index 2 100°E 6 —0.32 13 1.24 5 —2.79% 29 1.77
Index 3 120°E 5 —0.82 12 0.79 7 —2.37% 30 1.85
Index 4 140°E 5 —1.57 12 0.69 16 —1.27 29 1.47
Index 5 160°E 8 -1.16 10 0.84 18 -1.76 15 —0.67
Index 6 120°W 10 —0.33 8 0.17 27 0.47 13 —1.05
Index 7 40°W 11 0.50 6 —0.42 30 1.95 4 —3.17%
Index 8 10°W 11 0.44 4 —1.40 28 1.39 12 —1.35
Index 9 20°E 10 0.46 7 —1.34 20 0.07 17 —-1.76
Index 10 70°E 9 0.39 9 —1.12 15 —0.76 28 —0.09
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