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Kaplan NINO4 Index

Jan I'eb Mar Apr May Jun | dul Aug Scp‘ Oct Nov

1951 14.03 19.24] 24.45] 34,871 S58.32] S5.71) 60.92] 62.22] 57.01] 60.92] 60.92

1952 58.32| 53.11 50.5) 53.11 SO.5]  42.68] 32.26] 29.66| 37.47] 34.87| 37.47

1953 S3.11]  67.43] 66.13] 68.74] 68.74] 84.37] 71.34] 67.43) 60.92] 58.32| 58.32

1954]  60.92] 67.43] 60.92] 58.32( 40.08] 36.17] 24.45] 19.24] 21.84[ 21.84] 21.84f 24,

1955 27.05] 29.66! 21.84) 19.24] 19.24] 17.93] 19.24] 21.84] 10.12]: 11.42| .8.82]

1956 11.42) 14,03; 11.42] 14.03 8.82 6.21]. 11.42] 14.03] 19.24] 17.93] 29.66

1957] 40.08] 45.29 47.89] 71.34] 73.95 86.97] 76.55| 79.16] 76.55] 73.95| 73.95

1958  97.39 100 100 100f  94.79]  94.79] 89.58] 72.64] 73.95] 66.12 66.13

19591 76.55] 73.95] 77.86F 73.95 63.53 0.5 831 62.22) 53.11 SU.S| 42.68

1960 37.47]  36.17| 37.47] 42.99] 47.89{ 47.89 50.5 50.5 50.5 5051 S3.11

1961 5571 47.89  42.68] 27.05| 27.05] 36,17 40.08| 34.87p 32.261 32.26| 32,26

1962y 32.26{ 32.26] 32.26] 32.26] 37.47] 40.08] 47.89] 40.08| 27.051 29.66] 34.87

1963  34.87] 36.17] 40.03 50.51  60.92] 67.431 73.95] 84.37 85.67{ 84.37 76.55

1964  68.74] 60.92| §5.71| 37.471 34.87{ 21.84] 16.63 6.21 3.61 8.82| 11.42

1965  21.84] 27.05] 27.05] 24.45 S0.50  71.34] 94.79] 94.79] 92.18] 86.97| 86.97

1966 79.16] 92,18 92.18] 94.79( 92.18] 92.18] 84.37] 72.641 70.04] 55.71 55,71

1967 29.06]  23.14]  29.60 50.51  S4.41 SO.S| 45.29]  43.99] 43,99 4399|4520

1968 42.68] 42.68] 45.29] 29.66] 42.068] S53.11] 66.13] 58.32| 64.83] 63,531 71.24

1969 100]  97.39] 94.79] 81.76] 84.37 80.46| 68.74| 176.55| 85.67| 80.46] 84.37

1970]  84.37] 83.07] 81.76] 79.16] 79.161 67.43 S0.5|  27.05] 24.450 24.45] 1653 11,

1971 6.21 8.82 6.21 8.82] 11.42 8.82| 14.03 8.82| 16.63] 17.93| 24 45, 2%

1972 45.29 50.5( 71.34] 76.55| 86.97| 89.58] 92.18] 81.76] 81.76] 93.49] 92.18

1973)  86.97| 83.07] 77.86| 55.711 23.14] 14.03 6.21] . 16.63] 10.12{ °6.21} = 3.61

1974 1|~ 3.61 3.61 1 3.61 3.61 3.61]  3.61] 14.03] 14.03] 14.03

1975) 24,45 23.14] 19.24] 11.42 1 1 1 l 1 1 1

1976 6.21 6.2} 16.63] 21.84) 32.26] 29.66| 37.47 50.5] 64.83] 76,551 80.46

1977  66.13] 55.71| 63.53] 66.13| 68.74] 63.53] 81.76] 86.97] 79.16] 80.46] 80.46

1978 73.95] 71.34 5.8 60.92(  45.29  45.29  ¥M.87( 37.470 3487 37.47) 40.08

19791 63,53 63.531 58.321 63.53] 68.74] 59.62] 5571 55.71  57.04 70.04] 68.74

1930]  81.76] 86.97] 84.37] 84.37| 76.55] 73.95| 63.53] 67.43 70.04 70.04] 63.53

1081 50.5 50.5 SE8L 43.99]  29.66]  32.26] 42.68] 43.99 50.51 S3.11 49.63

1982 50.5]  58.32)  73.95{ 89.58 100 100  97.391 97.39] 97.39] 93.49] 94.79] 94.719

1983]  89.58] 89.58] 89.58] 92.18{ 89.58{ 76.55| 58.32] S3.11| 29.66] 27,08] 19.24] 21,34

1984]  16.63] 11.42 8.821 - 6.21 14,03] 24.45] 27.051 47.89] 47.89] 40.08] 27.05 19,24
19851 19.241 16.63] 14.03] 16,631 16.63] 27.05] 29.66] 132.26| 40.08] 47.89] 49,63 5|

1986 47.89| 40.08] 34.87] 40.08] 54.41} 59.62{ 79.16] 92.18] 94.79] 97.39] 97.3Y

1987 94.79]  94.791 97.39] 97.39] 97.39] 97.39 100 100 100 100 1003

1988 92.18| 79.16| 68.74] 47.89] 23.14] 17.93 8.82] 11.42 6.2] 3.61 0.21

1989 6.21 1 | 3.61 6.211 11.42] 21.84] 24.45| 43.99 439y 49.63

1990  71.34] 76.55] 86.97] 86.97] 81.76] 80.46; 86.97] 89.58] 89.53] 89.58] 89.58] H8.2%

{E 1969 ([l 750 Ninod HIBE 1974 - fE2 & I B ( Rz ey b R R
SER G TABIE IR 6 1 H H O AR ECE {8+ H oA Ninod .z FTFI A (/)8 ) 12 50
> 70 ES - D HI ) g PR 6 (50) - HI) iR

T ET SNSRI 30 15 BORML B0 Egitfes T PLUKIADT - R B, &

o LI R ETaR [
R g ke TR
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ERIANI TR
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ABSTRACT

Taiwan ENSO signals are documented in this paper. The investigation follows three steps. First, the
warm and cold phases of ENSO are determined and categorized by the percentile ranks of Nino4 index.
Second, the temperature and precipitation percentile ranks of the 18 stations in Taiwan are composited
according to the ENSO categories. Third, the corresponding circulation and sea surface temperature
anomalyus patterns are analyzed for the selected months with clear ENSO signals in Taiwan. Qur results
indicate that the ENSO signals in Taiwan are particularly clear in certain months. It is abnormally cold in the
May and June before the "El Nino November", but abnormally warm from December to April after the "El
Nino November". It is abnormally warm in the May and June before the "La Nina November"”, while
abnormally cold from December to April after the "La Nina November". The abnormally cold temperature 1s
particularly clear in April. In the precipitation aspect, it is abnormally wet in the June before the "El Nino
November”, while abnormally dry in the September and October before the "El Nino November". The June
after the "El Nino November" is abnormally dry, while the September and October after the "El Nino
November" are abnormally wet. The June (October) before the "La Nina November” is abnormally dry (wet),
and the October after the "La Nina November" is also abnormally wet. Although variations from case to case
exist, there is no evidence showing the opposite signals in these abnormal cases.

Few specific months are selected for depicting the circulation and anomalous sea surface temperature
patterns related to the abnormal climate of Taiwan. The selected months are the June before the "ENSO
November" and the December, April and October after the "ENSO November". We found that the abnormal
temperature in Taiwan is strongly related to the low-level wind direction. When Taiwan is abnormally cold
(warm), the corresponding low-level wind anomaly is northerly (southerly). The upper-level wind anomalies
seem not much affecting Taiwan temperature anomalies. In April and June, the abnormal climate in Taiwan
is associated with the low-level circulation anomalies over the South China Sea, the East China Sea, the
Philippine Sea and the western margin of the western Pacific. In December, however, in addition to the low-
level circulation anomalies over the marginal seas, the anomalies over the north and central part of mainland
China also play a critical role in shaping the low-level wind anomalies over Taiwan. In the aspect of
precipitation, we found that in addition to the low-level wind anomalies, the pattern of upper-level
perturbations may also be a critical factor. In the abnormally wet condition, Taiwan is under a clear upper-
level deep trough that may be a part of a wave train of short waves or a sector of the trough of a long wave.
Particular attention should be paid that an anomalous low-level anticyclone over the South China Sea in June
may result in abnormal dry situation in Taiwan, however the similar anomalous circulation in October can
result in abnormal wet situation, Therefore, the abnormal circulation patterns caused by abnormal sea surface
temperature can cause opposite climate situations in Taiwan. Our results suggest that the abnormal Taiwan
local climate is sensitive to season, in other words, to the characteristics of the East Asian monsoon system.

Key Words: Taiwan local climate, ENSO



