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Abnormal high temperature phenomena and causes in summer 2010

over the Northern Hemisphere
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Abstract: Based on the ground routine observation and the NCEP/NCAR reanalysis data, the abnormal high
temperature over Northern Hemisphere from June to August of 2010 were analyzed. The results show that, most
areas over the Northern Hemisphere and some regions experienced high temperature departure above +6 °C.
The positive temperature anomaly in the troposphere reached its maximum value on the record for the recent
30 years. There were 3 durations in China with the longest high temperature. There were 249 stations (about
30% of the total stations) on July 30 with Tmax > 35 °C, 10 stations(1.2% of total station) with Thax > 40°C.
The longest duration of high temperature over northwest China was from July 27 to the 2nd of Aug. The Trmax
and duration over 4 provincial cities did not break the extreme record in history. It was consistent at all pressure
levels in the troposphere in the region with anomalous high temperature. The potential heights were obviously
higher than the positive departures. The departures in July and August were the highest in the recent 30 years,
except in June with a sub-peak. The distribution and the centers of the positive/negative height departures
were substantially consistent with those of the temperature departures in each level of the average height field,
with a positive correlation. That might have resulted in the occurrence of the anomalous high temperature and
enhanced the time of duration in temperature.
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Figure 1 Global monthly mean temperature departures

300

200

i

100

1 7 131925 1 7 13 19 25 31 6 12 18 24
6 H TH 8 H

a Y

bo- —"
500 hPa /i /&
500 hPa i &

b U I i e o
Bl 2 2010 4768 J132 H v il ol BRI 2 02 o e i
Figure 2 Numbers of stations with high temperature and

the range of warm high pressure in troposphere

from June to August of 2010
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Figure 3 Daily maximum of temperature at Lanzhou

from June to August of 2010
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Figure 4 Variations of monthly mean temperature de-

partures in troposphere and monthly mean
temperature departure over 500 hPa in the

northern hemisphere
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Figure 5 Variations of monthly mean geopotential height departures in troposphere and monthly mean geopotential

height departures at 500 hPa in the northern hemisphere
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