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Abstract The cold vortex index in Northeast China is calculated by using the monthly station temperature data during
1979-2015 provided by the National Climate Center of China. In the present study, basic features of the cold vortex
activity variation and its possible linkage with the springtime land surface thermal condition over west Asia are
investigated. Results are as follows: (1) The intensity of the cold vortex in Northeast China displays a significant decadal
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fluctuation and an obvious decadal transition from positive phase (strong cold vortex) to negative (weak cold vortex)

phase around 2000. (2) Decadal variation is also found in springtime land surface thermal condition over West Asia. The

land surface was relatively cold before 2000 but became warm since then. (3) There is a close relationship between the

decadal variations in early summer cold vortex and spring land surface thermal condition, i.e., cold (warm) land surface

corresponds to intensified (weakened) cold vortex. Further analysis suggests that anomalous land surface thermal forcing

can result in abnormal general circulation and affect the cold vortex activity via the atmospheric teleconnection. However,

the related physical mechanism needs further investigation in the future.
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Fig. 1 (a) Time series of NECVI (Northeast Cold Vortex Index) and its frequency index (NOI, Number Index) and (b) Mann-Kendall test of NECVI in June

during 1979-2015. Black solid lines denote statistical significance at p=0.1 (by a two-tailed Student’s t test)
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Fig. 6 Regressions of wind fields in (a, c, ) spring and (b, d, f) early summer at 200, 500, and 850 hPa onto the T2MI (Temperature at 2 Meters Index).

Shaded areas indicate statistical significance at p=0.1
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Fig. 7 (a, d) Composite differences in 500-hPa geopotential height (20002015 minus 1979-1999); (b, e) regression of 500-hPa geopotential height onto the
T2MI time series; (c, f) regression of 500-hPa geopotential height onto June CGTI (Circum Global Teleconnection Index) time series. Units: gpm. (a, b, ¢)

Spring; (d, e, f) early summer (June). Black dots denote statistical significance at p=0.05
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