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Record-breaking High Temperature in July 2021
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Abstract As climate change due to global warming continues to be accelerated, various
extreme events become more intense, more likely to occur and longer-lasting on a much larger
scale. Recent studies show that global warming acts as the primary driver of extreme events and
that heat-related extreme events should be attributed to anthropogenic global warming. Among
them, both terrestrial and marine heat waves are great concerns for human beings as well as eco-
systems. Taking place around the world, one of those events appeared over East Sea in July
2021 with record-breaking high temperature. Meanwhile, climate condition around East Sea was
favorable for anomalous warming with less total cloud cover, more incoming solar radiation,
and shorter period of Changma rainfall. According to the results of wave activity flux analysis,
highly activated meridional mode of teleconnection that links western North Pacific to East Asia
caused localized warming over East Sea to become stronger.
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Fig. 1. Time series of July 2 m air temperature (white bar: °C) and sea surface temperature (black bar: °C) over East Sea (35°~
45°N, 130°~140°E) during 1982~2021 and July air temperature (blue line: °C) from KMA buoy at Ulleungdo (37.5°N, 131.1°E)
during 2012~2021.
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Fig. 2. Monthly mean sea level pressure (hPa) in July for (a) 2021 and (b) 1981~2010 over East Asia (top) and North Pacific
(bottom). Contours denote 1010 hPa isobar.
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Fig. 3. Monthly anomalies of (a) total cloud cover of entire atmosphere (%), (b) downward solar radiation flux at surface (W
m™), (c) sea surface temperature (°C), and (d) 2 m air temperature (°C) for July 2021 relative to 1981~2010 over East Asia.
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Fig. 4. Time series of (a) 2 m air temperature (°C), (b) total cloud cover of entire atmosphere (%), and (¢) downward solar
radiation flux (W m™) anomalies averaged over East Sea (35°~45°N, 130°~140°E) for July 2021.
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Fig. 5. Maps of (a) geopotential height anomalies at 200 hPa correlated to Circumglobal Teleconnection (CGT) index and (b)
sea level pressure anomalies correlated to Pacific-Japan (PJ) index for boreal summer (JJA).
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Fig. 6. Time series of (a) Circumglobal Teleconnection (CGT) index and (b) Pacific-Japan (PJ) index in July during
1979~2021.
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Fig. 7. Wave activity flux (vectors: m” s™2) and perturbation of geopotential height (shading: m) at (a) 300 hPa and (b) 500 hPa
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