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Abstract Signals of global tropospheric and stratospheric temperature anomalies associated with ENSO events in
boreal winter during the period of 1980 — 1999 are investigated by using the Microwave Sounding Unit (MSU) data.
Results derived from five reanalysis datasets (ERA40, JRA25, NCEP1, NCEP2, and MERRA) are compared with

the MSU data. The symmetric and asymmetric components of temperature anomalies associated with warm and cold

WRES 2010-11-19, 2011 -05- 18 IEER
BETE EEARREILLEIIT H 40890054, 40821092, EZ AL Z#31H4] 2007BAC29B03
EEBN  THE, &, 1986 A, WA, FEMNFXTIRIZEMT7)Z ENSO {55 (90 43 5 AEE AU 58 . E-mail: chaoyu-

eyu@mail. iap. ac. cn



6 9
No.

TS . X2 T2 R B ENSO F 5 W 2 R oR L
6 YU Chaoyue et al. ENSO Signals in the Tropospheric and Stratospheric Temperatures; A Comparison . . .

episodes of ENSO are revealed. The MSU data are taken as a benchmark to evaluate the veracity of ENSO signals
described by different reanalysis datasets. The results show that, in the middle troposphere, the symmetrical com-
ponents of temperature anomalies associated with ENSO feature a dumbbell-shaped pattern in the eastern Pacific,
while the wave structures are evident, stretching from the Pacific to North America, with 3°C maximum located in
the eastern Pacific and northern North America; on the contrary, negative values turn up in the North Pacific,
South Asia, and the South Pacific, with the minimum of —3. 2°C centered in southwestern China. The asymmetrical
components are only evident in most of the high latitudes of the Northern Hemisphere. In the lower stratosphere,
the symmetrical components of ENSO-related temperature anomalies are negative in the eastern Pacific, Greenland,
and the North Atlantic, with the minimum —7°C located in the North Atlantic. The positive values occupies the re-
gion north of 30°N during 70°W - 70°E, with the maximum 6°C centered in northeastern Russia. The asymmetrical
components are obvious in the high latitudes of the Northern Hemisphere, and the maximum is 5. 7°C. The reverse signals
between the middle troposphere and the lower stratosphere are found in the equatorial eastern Pacific, the South Pacific, the
North Pacific, southern China, Greenland, and some areas of the North Atlantic, while northern North America sees the

same signals. Further studies indicate that temperatures averaged over 850 — 300 hPa and 100 - 30 hPa can well represent

1021

the ENSO-related signals in the middle troposphere and the lower stratosphere respectively.
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Fig. 1 Correlation coefficients between the boreal winter temperature anomalies in the middle troposphere and the simultaneous Nifo 3. 4

index according to different datasets: (a) MSU; (b) ERA-40; (¢) JRA-25; (d) NCEP2; (e) NCEP1; (f) MERRA. Colored areas are sta-

tistically significant at the 10% level
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(a) MSU

(b) ERA40
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Fig. 2 Same as Fig. 1, but for the spatial distributions of wintertime temperature anomalies (‘C) composites based on ENSO events in the

middle troposphere (denoted by El Nifio minus La Nifia). Dark (light) shaded areas represent negative (positive) values, and both are sta-

tistically significant at the 10%4 level
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Table 1 The pattern correlation coefficients and root-mean-
square differences for the tropospheric temperature anomalies
during ENSO between the reanalysis and MSU data

AT 9k ERA40 JRA25 NCEP2 NCEP1 MERRA
WEPEX 0. 96 0. 94 0. 94 0. 94 0.95
Y5 i 22 /°C 0. 30 0. 34 0. 34 0. 34 0.33
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Fig. 3 Pattern correlation coefficients between the wintertime temperature anomalies in respective ENSO events and the composite values in

the middle troposphere according to different datasets
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Fig. 4 Same as Fig. 2, but for the asymmetric component (El Nino + La Nifa)
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Fig. 5 Same as Fig. 1, but for the lower stratosphere
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Fig. 6 Same as Fig. 2., but for the lower stratosphere
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Table 2 Same as Table 1, but for the stratospheric tempera-

ture

FAHT%RE ERA40 JRA25 NCEP2 NCEP1  MERRA
AR R B 0.98  0.96  0.99  0.99 0.98
WrRiR2E/C 0.17  0.28  0.15  0.16 0.18
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Fig. 7 The pattern correlation coefficients between the wintertime temperature anomalies in the lower stratosphere in respective ENSO

events and the composite values according to different datasets



6 4 TR AR R T ENSO {55 B 2ROk R

No. 6

YU Chaoyue et al. ENSO Signals in the Tropospheric and Stratospheric Temperatures: A Comparison... 1029

(a) MSU

(b) ERA40
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Fig. 8 Same as Fig. 6, but for the asymmetric component (El Nifio + La Nina)
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Fig. 9 The reverse signals of the wintertime temperature anomalies between the lower stratosphere and the middle troposphere composited

based on ENSO events according to different datasets (denoted by the product of the anomalies in the middle troposphere and those in the

lower stratosphere). The dark (light) shading areas represent the negative (positive) values
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