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Abstract: Using the NCEP/NCAR reanalysis data and observation data, the variation of the heat wave fre-
quency over China in summer during 1960 — 2015 is investigated. It is found that the most frequent heat
wave in China is located in southeastern China and Xinjiang. Through the empirical orthogonal function
analysis, the dominant modes of heat wave frequency over the above two regions are further analyzed. Ex-
amination on the atmospheric circulation anomaly and the sea surface temperature in the previous season
shows that prevalence of the heat wave over southeastern China is attributed to the warming in Indian
Ocean during previous months. The heat wave over Xinjiang is mainly due to the strong mid-latitude war-
ming over Pacific, Black Sea and Caspian Sea.
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Fig. 1 Spatial distribution of climatological JJA heat wave frequency (unit: d)
for temperature at single station exceeding 33°C (a) and 35C (b) in China
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Fig. 3 The first (a) and second (¢) EOF modes of JJA heat wave frequency,
(b) PCI corresponding to the first EOF mode,
(d) PC2 corresponding to the second EOF mode (unit: d) in southeastern China
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Fig. 4 Same as Fig. 3, but for Xinjiang, China
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Fig. 5 The regression pattern of atmospheric circulation anomaly on the PC1
of JJA heat wave frequency in southeastern China
(a) sea level pressure (unit: hPa), (b) geopotential height at 500 hPa (unit: gpm),
(c) geopotential height at 200 hPa (unit: gpm), (d) zonal wind at 200 hPa (unit; m+s '),
(e) relative humidity (unit; %), (f) vertical velocity at 850 hPa (unit; Pa+ s~ 1)
(Contour denotes the climatology and black dotted area denotes the area having passed significance test at 0. 05 level)
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Fig. 6 Same as Fig. 5, but for the regression on the PC2 of heat wave

frequency over southeastern China
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Fig. 7 Same as Fig. 5, but for the regression pattern on the PC1 of heat wave frequency in Xinjiang
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Fig.9 Regression pattern of the JJA (a), and MAM (b) sea surface

temperature anomaly to the PC1 of heat wave frequency

in southeastern China

(The dotted area denotes the area having passed the significance test at 0. 05 level, unit: C)
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Fig. 10 Regression of the JJA atmospheric circulation anomaly

to the MAM sea surface temperature in Indian Ocean

(a) sea level pressure (unit: hPa), (b) geopotential height at 500 hPa

(unit; gpm), (c) geopotential height at 200 hPa (unit; gpm),
(d) zonal wind at 200 hPa (unit: m+ s ")

(Black dotted area denotes the area having passed the significance test at 0. 05 level)
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Fig. 11 Same as Fig. 9, but for the regression of sea surface temperature

on the PC1 of heat wave frequency in Xinjiang
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