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INTERANNUAL VARIATIONS OF ATMOSPHERIC GENERAL
CIRCULATION AND ABNORMAL WEATHER ()

By Tatsuya IwasHIMA and Ryozaburo YAMAMOTO

Synopsis

To investigate the relationship between interannual variations of atmospheric general circu-
lation and abnormal short-term climatic variations, analyses of seasonal mean tropospheric height
anomaly field in the Northern Hemisphere are made by using 500 mb JMA monthly mean height
data for the period 1946-81 and NMC twice-daily 200, 500 and 850 mb height data for the period
1963-79. Composites of height anomalies are obtained for the high and low Southern Oscillation
Index (SOI), and the spherical harmonic analysis is performed to reveal the spatially dominant
modes for our time-space spectral general circulation model.
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Fig. 1 The correlation of monthly mean surface pressure with that of Djakarta (after Berlage'®)
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Fig. 2 Time series of Southern Oscillation Index and sea surface temperature over the region
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Fig. 3 Time series of Southern Oscillation Index during the period 1946-81: a) Season mean
SOI; b) Normalized season mean SOI
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Fig. 4 a) 500mb height anomaly composites associated with |[SOI|>1 of four seasons:
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Fig.4 b) The same as Fig. 4a), but for summer and autumn
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Fig. 5 Longitudinal distribution of composites height anomalies along latitudes 30°, 40°, 50° and
60°N: a) 30°N and 40°N; b) 50°N and 60°N. Solid lines: SOI<—1; Dashed lines: SOI>1
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Table 1 Amplitudes and phase angles of spherical harmonics of 500 mb composites height anomalies
number (n—m). Left and right values represent the amplitude |H7 and phase angle

SOI> —1 (~1.35)

M N=0 N=2 N=4 | N=6 N=8
0 | 22 0. | 33 180. | 21 180. | 02 0. | 1.8 0.
1122 161. | 33 —23. | 53 143 | 19 137. | 12 118
2| 34 —147. | 31 79. | 43 —109. | 20 —103. | 0.6 —84.
3| 11 —49. | 21 —122. | 09 8. | 07 118 | 05 16l
WINTER 4| 42 140. | 28 40. | 08 —49. | 09 —7I. | 04 —125.
5104 790 1.6 —170. | 04 —168. | 01 —133. | 01 —42.
61 08 70| 09 —79.| 02 -—8. | 00 -13. | 02 52
7| 20 —106. | 07 117. | 04 142 | 03 151. | 01 —150.
8 | 09 —173. | 03 116. | 02 151. | 02 168. | 01 174
SOI> —1 (—1.53)
M N=0 N=2 N=4 =6 N=38
0 | 10.6 0. | 08 180. | 5.2 0. | 1.0 180. | 04 180
1|22 —91. | 41 42 | 07 -—13 | 16 158 | 1.7 164
2| 03 108 | 36 —166. | 27 153. | 1.6 167. | 0.6 175
3107 —20] 18 —123. | 04 72. | 05 143. |06 166
SPRING 4| 12 9. ] 1.0 172. | 05 69. | 06 57. | 0.5 37
5015 —137. | 13 13. | 06 —15 | 04 —27. | 02 —e9.
6 | 1.4 155 | 12 2.1 02 —11. | 00 —9%. | 01 130.
71 06 102. )| 06 25 | 02 1. | 01 —104. | 02 -—168.
8 | 14 66 | 04 —179. | 02 154 | 01 119. | 02 77
SOI> —1 (—1.38)
M =0 = N=4 N=6 N=8
0 | 1.0 180. | 1.1 180. | 1.0 0. | 04 0. | 03 0.
1|10 21| 18 165 | 05 —34. | 03 106. | 04  109.
2|11 8. | 23 —9. | 22 —91. | 20 -9 | 09 —88.
3|07 —162. | 07 —135. | 03 152. | 04 104. | 04  ©2.
SUMMER | 4 | 19 —-29. | 16 159. | 06 110. | 06 109. | 03  105.
5117 15 | L7 —171. | 02 —158. | 01 -2 | 04 12
6 | 19 —18. | 06 177. | 02 127. | 02 103 | 0.1 11.
7] 02 —4. | 04 —43 | 03 -—32.| 03 -—22.| 01 —o.
8 | 08 —79. | 04 126 | 01 127. | 00  81. | 01 —46.
SOI> —1 (—1.38)
M =0 =2 N=4 N=6 =8
0 | 3.0 0. | 1.0 0. | 31 0. | 1.1 0. | 06 0.
1 {31 —17. | 31 —165. | 1.6 —33. | 07 —43. | 06 0.
2 | 27 -1 | 26 112, | 1.2 —42. | 04 —74 | 04 —138.
3013 3. |13 —146. | 09 5. | 06 47 | 02 35
AUTUMN | 4 | 20 59. | 20 —98. | 05 —52. | 02 —66. | 02 134
5115 143 | 14 —s52. | 07 -—33. | 05 —23. | 01 10.
6 | 07 —94. | 13 —136. | 06 —149. | 03 —163. | 00 —119.
7110 -79. |07 —47. |03 -2 |02 29| 01 6L
8| o6 121. | 01 —143. | 01 133 | o1 121. | 01 131
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for |SOI|> 1 periods of four seasons: M=zonal wavenumber; N=meridional node
tan-! m2, where the units are gpm and degree, respectively.

SOI> +1 (1.66)

N=0 N=2 N=4 N=6 N=8
54  180. 7.9 0. 8.8 180. 1.8 0. 0.8 0.
4.5 68. 5.6 —152. 4.3 —103. 1.4 —90. 0.9 —4.

1.1 —143. 9.5 38. 1.8 —134. 11 —162. 1.5 -161.
58 —I11. 6.1 169. 0.6 —125. 1.0 —133. 0.7 —100.
0.9 170. 29 —48. 1.1 7. 0.7 23. 0.2 82.
1.3 —~159. L5 135. 0.6 138, 0.2 128. 0.1 51
12 —155. 0.2 32. 0.1 53. 0.2 57. 0.1 80.
14 -19. 06 —179. 0.3 173. 0.2 137. 0.1 88.
07 —19. 0.5 174. 0.3 160. 0.2 128, 0.1 94,

SOI> +1 (1.65)
N=0 =2 N=4 N=6 N=8
3.2 0. 42  180. 2.1 0. 0.2 0. 0.3 180.
3.6 30. 33 92, 3.0 -1, 1.0 —152. 1.4 —160.
3.6 177. 3.0 7. 0.5 99. 0.1 -23. 04 -—128.
0.5 —47. 0.5 18. 1.7 —8. 0.7 —16. 04 —165.
30 -10. 2.1 169. 0.4 78. 0.3 68. 0.2 13,
1.0 —166. 0.7 —73. 03 -—16. 0.3 19. 0.1 65.
21 91 0.1 152, 0.2 141, 0.3 118. 02 116.
0.1 99. 0.6 —78. 02 —96. 0.1 —164. 0.1 131.
13 —154. 02 —36. 01 -73. 00 —96. 0.1 —148.

SOI> +1 (1.55)
N=0 N=2 N=4 N=6 N=8
35 180. 7.4 0. 5.0  180. 0.7 0. 0.7  180.
4.9 37. 22 —148. 2.0 26. 0.6 -7 0.7 —30.
3.2 —160. 1.7 37. 1.5 156. 0.9 151. 0.5 167.
23 35. 1.1 —86. 1.2 —62. 08 72, 02 77
2.5 73. 09 —9%4. 08 —15. 0.7 —19. 04 3.
0.8 54. 0.4 24, 03 —40. 03 —63. 02 —70.
26 —167. 0.6 46. 0.0 83. 01 —63. 02 —96.
0.6 —178. 04 —117. 02 -—178. 0.2 143, 0.2 134
14 164. 04 —84. 02 —85. 0.1 —63. 00 133

SOI> +1 (1.55)
N=0 N=2 N=4 N=6 N=8
0.7 180. 3.4 0. 4.0 180. 1.0 180. 0.7 180.
1.7 —17. 1.9 164. 1.7 -9, 0.9 50. 0.7 48.
59 —152. 5.9 33. 1.6 167. 0.9 161. 08 ~166.
41 -—15. 3.6 162. 0.7 156. 0.5 176. 02 =76,
0.9 111. 28 24, 08 —36. 04 —54. 02 -—152,
1.1 —119. 1.8 82. 0.8 89. 0.5 94, 0.1 174,
09 —124. 0.7 67. 02 118, 02  165. 02 —138.
0.3 172. 0.2 136. 0.1 102, 0.1 65. 0.1 52.
0.1 27 0.3 —139. 0.1 —135. 00 —127. 0.0 5.
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