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Fig. 1

The synthetic maps of the average whole layer of water vapor flux in winter from 1960 to 2015 (unit: kg-m™-s™)

over Liaoning Province (shown in the box) : latitude (a) and longitude (b) (solid line representing eastward and

northward fluxes; dotted line representing westward and southward fluxes )
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Fig. 2 The synthetic maps of the whole layer of water vapor flux over Liaoning Province (shown in the box) during 1960 — 2015

(unit: kg-m™+s™): winter regional blizzard process (a) and summer regional rainstorm process (b)
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Fig. 3 Typical daily average sea level pressure fields (unit: hPa) of Japan Sea High for northerly type (a), southerly type (b) and

high pressure ridge type (c) and synthetic map of the whole layer of water vapor flux during heavy snowfall in Liaoning

(unit: kg-m™+s™) for northerly type (d), southerly type (e) and high-pressure ridge type (f)
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Transporting characteristics of snowstorm water vapor over
Liaoning Province in winter
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Abstract: Using the daily and monthly average data of NCAR/NCEP from 1949 to 2015, the characteristics of
the snowstorm water vapor transport over Liaoning Province in winter were studied. The results show that: un-
der the influence of winter monsoon, the characteristics of the average winter water vapor transport over the prov-
ince was that the water vapor mainly came from the middle latitude of the western boundary and there was no wa-
ter vapor input in the meridional direction of the westerly, however, the occurrence of regional snowstorm was
the result of the abnormal transport of water vapor in the meridional direction. There were two main water vapor
transport belts. One was the mid-high latitude westerly belt airflow, and the other one was the northern branch
of the northeast flow of the anticyclonic circulation over the south side of the Japan Sea. The two water vapor
belts converged in Liaoning. Snowstorm water vapor sources mainly included the Western Pacific, the Japan
Sea, the East China Sea and the Yellow Sea. The East China Sea and the Yellow Sea were the main and direct
sources of water vapor. The Japan Sea high pressure was the key system for the transportation of snowstorm wa-
ter vapor in Liaoning Province. There was Japan Sea high pressure in sea level pressure field during 82. 4% of
the snowstorm process in Liaoning Province. According to the location and intensity of the Japan Sea high pres-
sure, it would be divided into northerly, southerly and high-pressure ridge types. Different types of high-pres-
sure water vapor transmission intensity were different, corresponding to the intensity and distribution range of
snowstorm in Liaoning Province. The north-north type (high-pressure center was north of 35° N, near or east of
140° E) had the strongest water vapor transmission, and the distribution range of the snowstorm was the largest.
The southerly type (high-pressure center was near or east of 30° N, 140° E) had the second strongest water va-
por transmission, and the distribution range of the snowstorm was small. High-pressure ridge type (with high-
pressure ridges extending southeast or south to the Japan Sea) had the weakest water vapor transmission, and the
distribution range of the snowstorm was the smallest. During the occurrence of snowstorm in Liaoning, the East
China Sea, as well as the Yellow Sea, was a large area of positive humidity advection, which was the source of
water vapor, and Liaoning Province was within the convergence of the wind field. Among them, the northerly
area snowstorm was the largest and strongest in the water vapor source area in the north and south of the Yellow
Sea. The corresponding wind field convergence area was also largest in range and strongest in strength. The ad-
vection of the water vapor in the East China Sea and the Yellow Sea and the convergence of the wind field were
the contributing factors for the snowstorm in Liaoning Province.

Key words: Liaoning Province; snowstorm; water vapor transport; Japan Sea high pressure
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