Global Teleconnections Associated with Two Types of El Niño Events
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Abstract

Composite analysis of surface sea surface temperature, precipitation and atmospheric reanalysis products is performed to explore the extratropical teleconnections associated with eastern Pacific (EP) type El Niños and central Pacific (CP) type El Niños. The highlight of our major findings is that, while the equatorial Pacific sea surface temperature (SST) anomalies associated with CP El Niños are weaker and shifted westward compared to those with CP El Niños, the extratropical wintertime teleconnection to the Northern Hemisphere is somewhat similar and robust in both CP and EP El Niños. Over the North America, the winter-time Pacific-North American-like pattern forced by CP El Niño is stronger and shifted eastward, producing east-west contrast in the surface air temperature. This pattern is quite distinct from the north-south surface air temperature contrast typically observed during EP El Niño winter. Another noticeable difference is a warm surface air temperature extending all over the North American west coast during CP El Niño summer. Extratropical teleconnections to South America, Africa, Southeast Asia and Australia associated with CP El Niño are also described. 
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Figure 1. Composite of SST anomalies for (a) ten EPW and (b) ten CPW events obtained from ERSST3 between 1950 and 2011. Only significant values at 95% or above based on a student‐t test are colored. 
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Figure 2. Composite of surface air temperature anomalies for (a) ten EPW and (b) ten CPW events obtained from NCEP-NCAR Reanalysis between 1950 and 2011. Only significant values at 95% or above based on a student‐t test are colored. 
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Figure 3. Composite of precipitation rate anomalies for (a) seven EPW and (b) seven CPW events obtained from GPCP between 1979 and 2011. Only significant values at 80% or above based on a student‐t test are colored. 
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Figure 4. Composite of geopotential height anomalies at 200 hPa for (a) ten EPW and (b) ten CPW events obtained from NCEP-NCAR Reanalysis between 1950 and 2011. Only significant values at 95% or above based on a student‐t test are colored. 
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Figure 5. Composite of SST anomalies for (a) ten EMI and (b) ten TNI events obtained from ERSST3 between 1950 and 2011. Only significant values at 95% or above based on a student‐t test are colored. 
[image: image6.jpg]90N

715N

60N -

45N 1,5

30N

15N -

EQ

158 1

308 1

456 -

60S -

758 1

30E 60E 90E  120E 150E 180  150W

120W  90W  60W  30W 0

90S

30E 60E 90E  120E 150E 180  150W

-3 —-25 -2 —-185 -1 -05 0 05

1

120W  90W  60W  30W 0

15§ 92 925 3




Figure 6. Composite of surface air temperature anomalies for (a) ten EMI and (b) ten TNI events obtained from NCEP-NCAR Reanalysis between 1950 and 2011. Only significant values at 95% or above based on a student‐t test are colored. 
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Figure 7. Composite of precipitation rate anomalies for (a) seven EMI and (b) seven TNI events obtained from GPCP between 1979 and 2011. Only significant values at 80% or above based on a student‐t test are colored. 
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Figure 8. Composite of geopotential height anomalies at 200 hPa for (a) ten EMI and (b) ten TNI events obtained from NCEP-NCAR Reanalysis between 1950 and 2011. Only significant values at 95% or above based on a student‐t test are colored. 
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Figure 9. Schematic summary of teleconnection associated with EPW during DJF: (a) surface air temperature anomalies and (b) rainfall anomalies. Warm and wet regions are illustrated with red color, while cold and dry regions are with blue color. 
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Figure 10. Schematic summary of teleconnection associated with CPW during DJF: (a) surface air temperature anomalies and (b) rainfall anomalies. Warm and wet regions are illustrated with red color, while cold and dry regions are with blue color. 
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Figure 11. Schematic summary of teleconnection associated with EPW during JJA: (a) surface air temperature anomalies and (b) rainfall anomalies. Warm and wet regions are illustrated with red color, while cold and dry regions are with blue color. 
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Figure 12. Schematic summary of teleconnection associated with CPW during JJA: (a) surface air temperature anomalies and (b) rainfall anomalies. Warm and wet regions are illustrated with red color, while cold and dry regions are with blue color. 
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