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Tab.1 The characteristics statistics of the first and last dates of frost and
frostless periods in Shenyang of Liaoning Province from 1960 to 2016
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Tab.2 Climatic tendency rates of the first and the

last dates of frost and frostless period in Shenyang of

Liaoning Province from 1960 to 2016
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Tab. 3

The mean absolute variation rate of the first and

the last dates of frost and frostless period in different

decades in Shenyang of Liaoning Province
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Tab.4 The years with exceeding early and late of the first (last) date and exceeding

long (short) of frostless period of frost events in Shenyang during 1960 —2016
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Temporal and Spatial Characteristics of the First and the Last Dates
of Frost and Frostless Periods in Shenyang During 1960 —2016

MU Chenying'*, JI Ruipeng', ZHOU Xiaoyu’ , ZHANG Jing’,

SONG Xiaowei”, LI Shi*, GAO Tong’, ZHANG Yu’

(1. Institute of Atmospheric Environment, CMA, Shenyang 110016, China;
2. Shenyang Meteorological Bureau of Liaoning Province, Shenyang 110168, China;
3. Regional Climate Center of Shenyang, Shenyang 110166, China)

Abstract : Based on the daily minimum temperature data at 5 meteorological stations in Shenyang of Liaoning Province from 1960 to
2016, the temporal and spatial variation characteristics of the first and the last dates of frost and frostless period were statistically ana-
lyzed. The results showed that the first date of frost delayed with the rate of 0.9 day per 10 — year, while the last date of frost brought
forward significantly with the rate of 1.9 day per 10 — year, and the frostless period prolonged significantly with the rate of 2. 8 day per
10 - year in the past 57 years in Shenyang of Liaoning Province, which was conducive to the prolonging of crop growing season and in-
crease of heat resources. The frost fluctuated unsteadily during 1960 —2016 in Shenyang, which increased the risk of frost damage and
was harmful to agricultural production. The instability of frost was successively frostless period, the last date of frost and the first date
of frost. It was found that the frequency of extremely early events for the first date of frost ranged from 5 to 6 times in other stations of
Shenyang except for Kangping with 3 times, while that of extremely late events for the last date of frost ranged from 4 to 7 times, and
the value in Xinmin station was the most.

Key words: the first and last date of frost; frostless period; variation character



