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Abstract Recently, several studies pointed out that there are distinct two types of El Nifio
events based on the spatial pattern of SST. Since the two types of El Nifio have different
impacts on global climate, it is quite important to identify the type to assess and predict the
regional climate variability. So far, however, there are still many different definitions to iden-
tify the two types of El Nifio from the different studies. In this study, we investigated a sensi-
tivity of the impacts on climate variability over the Korean Peninsula corresponding to the
definition of two-types of El Nifio. After checking pre-existing definitions and other possible
definition, it is suggested here that two different definitions exhibit relatively strong relation-
ship between El Nifio events and the Korean climate variables when two types of El Nifio are
separated. In addition to the Korean climate, the two types of El Nifio show quite distinct glo-
bal teleconnection patterns when the definitions are used.
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Table 1. KMA <ation names, numbers and locations of
usable temperature and precipitation data since 1970.

Sation Latitude Longitude Altitude above

Sdionname e °N) (B sealevd (m)
Sokcho 90 3B25 12857 17.79
Chuncheon 100 3790 12774 76.82
Gangneung 105 3775 12889 2591
Seoul 108 3757 12697 46.02
Incheon 12 3748 12663 68.85
Suwon 119 3727 1269 3358
Seosan 129 3677/ 12650 2593
Cheongju 131 3664 12744 57.36
Dagjeon 133 3637 12737 68.28
Chupungnyeong 135 3622 12800 24254
Pohang 138 3603 129.38 1.88
Gunsan 140 3600 126.76 2557
Daegu 143 3588 12862 57.64
Jeonju 146 3582 127.16 5348
Gwangju 156 3517 126.89 70.53
Mokpo 165 3481 126.38 3170
Jgu 184 3351 12653 19.97
Seogwipo 189 3325 12657 50.47
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Table 2. Definitions for two types of El Nifio based on previous studies.

EP index CP index Reference
Normalized Nifio3 Normalized Nifio4 Kug et al. (2009)
Nifio3 Nifio4 Yeh et al. (2009)
EMI?<0.7c EMI®>0.7c Ashok et al. (2007)

Ncr; Nifio3-0.4 - Nifio4
E-index; Nifio12-1.7 - Nifio3

Nwe; Nifiod4-0.4 - Nifio3
C-index; 1.7 - Nifio4-0.1 - Nifio12

Ren and Jin (2011)
Tekahashi et al. (2011)

®EMI is El Nifio Modoki Index (SST averaged over (165°E-140°W, 10°S-10°N) -0.5 -SST averaged over (110°W-70°W, 15°S-

5°N) -0.5 -SST averaged over (125°E-145°E, 10°S-20°N).

Table 3. Impact score of Korean Peninsula climate variability for two types of El Nifio based on previous studies.

Reference EP El Nifio year impact score CP El Nifio year impact score Total impact score
Kug et al. (2009) 854 2.88 11.42
Yeh et al. (2009) 3.65 7.22 10.88
Ashok et al. (2007) 8.42 1.27 9.69
Ren and Jin (2011) 6.26 131 757
Takahashi et al. (2011) 3.99 0.69 4.68

Atmosphere, Vol. 24, No. 1. (2014)
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Fig. 1. Composites of monthly mean temperature and precipitation based on KMA station observation for two types of El Nifio
separated using normalized Nifio3 and Nifio4. Red and yellow bars mean confidence level of 95% and 90% based on student t-
test. The upper (below) panel shows anomaliesin EP (CP) El Nifio year. Temperature and precipitation anomalies are shown in

left and right column, respectively.
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Table 4. Impact score of Korean Peninsula climate variability for two types of El Nifio based on changing index area.

EP index CP index EP El Nifio year impact score  CP El Nifio year impact score  Totd impact score
Nifio3 150°E-160°W 6.55 0.14 6.69
Nifio3 140°E-170°W 6.55 133 7.88
Nifio3 130°E-180°E 334 0.84 4.18
140°W-90°W  160°E-140°W 415 5.26 941
130°W-90°W  160°E-130°W 458 4.69 9.27
120°W-90°W  160°E-120°W 6.15 3.29 9.44
140°W-90°W  170°E-140°W 458 4.69 9.27
130°W-90°W  180°E-130°W 6.74 243 9.18
120°W-90°W  170°E-120°W 6.87 2.30 9.17
160°W-90°W  150°E-180°E 7.34 4.60 11.94
170°W-90°W  150°E-180°E 6.73 7.50 14.23
a) EP El Nino composite b) EP El Nino composite
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Fig. 2. Composites of monthly mean temperature and precipitation based on KMA station observation for two types of El Nifio
separated using (170°W-90°W) and (150°E-180°E). Red and yellow bars mean confidence level of 95% and 90% based on
student t-test. The upper (below) panel shows anomalies in EP (CP) El Nifio year. Temperature and precipitation anomdies are
shown in left and right column, respectively.
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Table 5. EP and CP years for different definition of two
types of El Nifio.

EP years classified by normalized Nifio3/Nifio4
1972/73, 1976/77, 1982/83, 1986/87, 1997/98 (5 events)
CP years classified normalized Nifio3/Nifio4

1977/78, 1987/88, 1991/92, 1994/95, 2002/03, 2004/05,
2006/07, 2009/10 (8 events)

EP years classified by (170°W-90°W)/(150°E-180°E)

1972/73, 1976/77, 1982/83, 1986/87, 1991/92, 1994/95,
1997/98, 2002/03 (8 events)

CP years dlassified by (170°W-90°W)/(150°E-180°E)
1987/88, 2003/04, 2004/05, 2006/07, 2009/10 (5 events)
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Composite map for two types of El Nino

a) SON(0) in EP El Nino year
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b) SON(0) in CP El Nino year
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Fig. 3. Composite maps of monthly mean temperature (Color contour; 0.2°C interval) a 1000 hPa, geopotentia height
(contour; 5hPa interval) and wind (vector) at 850 hPa level based on NCEP/NCAR reanalysis 1 for two types of El Nifio
separated using normalized Nifio3 and Nifio4. Shading indicates confidence level of 90% of 1000 hPa temperature based on
student t-test. The upper (below) panel shows anomalies in September-October-November (March-April-May). Anomalies in

left and right column indicate EP and CP events, respectively.
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Composite map for two types of El Nino

a) SON(0) in EP El Nino year

b) SON(O) in CP El Nino year
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Fig. 4. Composite maps of monthly mean temperature (Color contour; 0.2°C interval) a 1000 hPa, geopotentia height
(contour; 5hPa interval) and wind (vector) at 850 hPa level based on NCEP/NCAR reanalysis 1 for two types of El Nifio
separated using (170°W-90°W) and (150°E-180°E). Shading indicates confidence level of 90% of 1000 hPa temperature based
on student t-test. The upper (below) pand shows anomalies in September-October-November (March-April-May). Anomédlies

in left and right column indicate EP and CP events, respectively.
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