Stratospheric Variability: Before and After mid-1970’s Climate Shift
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brightening have profound effect the Farth’s environment. * The temperature anomaly in the Antarctic middle Stratosphere (10 and 20 hPa) abruptly changes from negative to positive after the shift.

Harth's climate underwent a major shift in the mid-1970s, as global e In Southern hemispheric mid latitudes the shift is evident at 10 and 20 hPa which persists upto late 1990’s. Thereafter anomaly becomes negative. The temperature at 50 hPa level is

temperatures began a warming trend that continues at present. The found to be decreasing after the shift.

largest changes were centered in and near the Pacific Ocean. e Tropical stratosphere shows warming at 10 and 100 hPa but a cooling is noted at 50 hPa. The variability in temperature at 50 and 70 hPa is found to be out of phase to that at 100 and 10

According to a new set of climate simulations, increased emissions —hPa
from fossil fuel burning set the stage for the climate shift in the 1960s, *The northern hemispheric mid latitude lower and middle stratosphere shows cooling trend in late 1990’s.

but natural variations delayed it untl the 1970s (Mohanakumar 2008).  eThe temperature in North polar region shows an increase after the shift at 10 hPa and cooling can be seen at lower levels.
Temperature measurements in the stratosphere show a long-term 5) Zonal wind
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NCEP/NCAR reanalysis (Kalnay et al 1996) data sets of zonal and
meridional wind, air temperature, shortwave and longwave radiation,
Sea level pressure, from 1950-2007 time period are used for the study.
The wind and temperature data sets are taken only for lower

South polar zonal wind anomalies in the stratosphere changes from negative to positive after the climate shift. In the lower stratosphere over mid latitude the change can be seen slightly
early. The influence of climate shift is found to be strong in the tropical lower stratosphere (100 hPa). In the upper levels the QBO has masked the effect of climate shift on zonal wind. In

the northern mid latitude region the climate shift is evident at 50 hPa zonal wind.

6) Meridional wind
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‘f] d P Y The meridional wind in the stratosphere shows distinct variability with climate shift. In south polar middle stratosphere the northerly anomaly changes to southerly after climate shift. The
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reverse is true in the lower stratosphere. The lower and middle stratosphere in mid latitude shows a clear variability from positive anomaly to negative anomaly before and after the shift.
In the tropical lower stratosphere the effect of climate shift is predominant. At higher levels the effect of shift on meridional wind is generally weak. Meridional wind anomaly changes
g g y y g
Results from northerly to southerly in the mid latitude middle stratosphere. In the north polar region the meridional wind variability is not regular.
1) Total Ozone 7) Short wave radiation
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21 In polar regions Sea level pressure changes from positive to negative before and after the shift. In equatorial and mid latitude regions the anomaly changes from negative to positive. In
53 £ 8885 8%¢8% 88 the equatorial region the climate shift is well defined in the Sea level pressure over the equatorial region
e Conclusion
. . EOF1 of Indian Ocean SST 30S-30N, 40E-110E ) ) ) o
3) Velocity potential Temperature and wind in the lower and middle stratosphere, short wave and longwave radiation, Total Ozone, Sea level pressure and Sea Surface Temperature all
JJA EOF1 of VP at200 hpa(1950—1975) 47.38% JJA EOF1 of VP at200 hpa(1980—2005) 66% . . . . . . . . . . . . . . . .
T N T : shows a distinct change after the 1970’s climate shift. The magnitude and direction of variation varies with latitude and altitude. The effect of climate shift is more

pronounced in southern hemisphere. The changes at 50 hPa is found to be opposite to that at 100 and 10 hPa. Another noticeable feature is that the walker circulation
shifts its position after 1975. All these observational evidences indicate that the 1970’s climate shift 1s not limited to the oceanic region, but extends up to the

stratosphere.
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