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Introduction Data

The hail data used here are obtained from the National Meteorology Information Center
(NMIC), which has a complete historical hail dataset of 753 stations over mainland China
from 1951 to 2012.

Hall iIs a type of extreme precipitation in the form of balls or irregular lumps of ice
produced by convective cloud which can cause great losses.

Hail day frequency show different long-term trend among different regions over the

world. How and why hail frequency has changed remain an area of active research. If a hailstorm 1s recorded at one station on a particular day, we defined it as a hail day for

this station.

If one station had more than 10 missing data points in a single month, that month was
considered to be Invalid month for that station. Stations with at least one invalid month
were not used in the analysis.

Stations that were relocated are excluded.

Finally, 541 stations with complete records from 1960-2012 were selected.

Hail observations are limited both from temporal/spatial resolutions and Inaccuracy of
monitoring systems. But environmental conditions that favor hail-producing severe
convection may be associated with a synoptic flow shift under conditions of global
climate change.

Long-term trend of hail day frequency In mainland China and the associated changes In

atmospheric circulation patterns were analyzed. NCEP/NCAR daily mean data were used for objective analyses of flow pattern changes

and to calculate convective Inhibition (CIN), convective available potential energy
\ (CAPE), vertical wind shear (VWS), and freezing level height (FLH). .

/ Results \

Long-term trend and variation of hail days in China
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The frequency of hail day In the plateau
region was high under all circulation
patterns (not shown here) and was largely
related to changes in the FLH.
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Fig.3 (a) Station-mean hail day (MHD) of China during 1960-2012 (light blue) and its ]
moving averages (dark blue). (b) Five-year average MHD and trend line of four regions Conclusions
(red represent for the plateau, blue for the north, green for the northwest and yellow for S o
the south). There was no detectable trend in hail frequency from 1960 to the early 1980s, but a significant

decreasing trend was apparent in later periods throughout most of China, and In particular over the
Tibetan Plateau from the early 1980s and over northern and northwestern China from the early 1990s.
Hail frequency In southern China did not decrease as significantly as in other regions over the last

Fig. 4. Composite sea level pressure under couple of decades.
2 main circulation type associated with 51.85% of the hail days occurred during two major circulation types, both of which were associated
hailstorm (type 2-N: left and type 3-N: with cold frontal systems in northern China.
The synoptic trough In East Asia, signified by the meridional circulation at 850 hPa, became
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an ] (below). trend In the East-Asian summer monsoon, the primary dynamic forcing of moisture transport that
contributes to the generation of severe convection in northern China.

42N - Low level pattern after the 1990s became The long-term variability of hail day frequency over the Tibetan Plateau was more strongly correlated
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