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Fig-1 Interannual changes of frostless period accumulated

temperature in Liaoning in recent 50 years
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Fig-2 Spitial distribution of meteorological trend rate and significance level of frostless period accumulated temperature in Liaoning
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Fig-3 Characteristics of spitial distribution of mean meteorological value of frostless period accumulated

temperature in Liaoning in different period of time
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Fig-4 Characteristics of spitial distribution of differences
of mean meteorological value of frostless period accumulated

temperature in Liaoning in different period of time
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Fig-5 Characteristics of inter-decade changes of frostless period accumulated temperature in Liaoning
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Analysis of spatiotemporal evolvement characteristics of frostless
period accumulated temperature in Liaoning in recent 50 years

MING Hui~qing> TANG Yaping: SUN Jing: GUAN Jian-hua
(Liaoning Provincial Meteorological Science and Technology Sewice Center, Shenyang, Liaoning 110016, China)

Abstract . Based on the data of daily mean temperature of Liaoning Province in the recent 50 years (1961~2007),
and using GIS technique, analysis is made of different time scale of spatiotemporal evolvement characteristics of frostless
period accumulated temperature (FLPAT) in Liaoning in recent 50 years- The results demonstrate that in terms of region-
al average, the FLPAT whose the largest variability is larger than 600°C «d varies evidently between years and increases
significantly with a rate of increase of 85°C +d/10a in recent 50 years and mainly after 1990s. The largest rate above
90°C «d/10a distributes in the south of west Liaoning and south of central plain- The smallest rate below 60°C «d/10a
distributes in most parts of east mountainous area and the west of west Liaoning- The west of east mountainous area and
northwest of west Liaoning are the places where the FLPAT increases unsignificently - Comparing the B period from 1971
~2000 with the A period from 1961~1990, except for center and west of east mountainous area as well as the west of
west Liaoning where the FLPAT decreases slightly, the climatology of the FLPAT which decreases progressively from
south above 2 700°C «d to north below 1 800°C «d increases in most parts of Liaoning especially in the north of east
mountainous area: most parts of west Liaoning, most parts of cental plain and part of Dalian where the rate of increase of
the FLPAT above 60°C «d is the largest - In tem of interannual change: the scope area with high value of above 2 600°C
«d expands to northeast from surrounding Bohai zone and reaches the peak after 2000, covering middle Liaoning: most
parts of west Liaoning and north Liaoning as well as south Liaoning-

Keywords . Liaoning; frostless period accumulated temperature (FLPAT); spatiotemporal evolvement characteris-

tics; GIS technique
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Annual type prediction for apple blossom frost damage
based on Markov Chain in Shaanxi

LIU Yingning's WANG Jing-hong’, LI Yan'li’, LIANG Yi’, GAO Feng’, HE Wen'li’
(1. Xianyang Meteorological Bureau, Xianyang, Shaanxi 712000, Chinas

2. Shaanxi Meteorological Semice Observatory for Economical Crops, Xi “an, Shaanxi 710014, China)

Abstract . By using extreme temperature in April from 1971~2007 in 29 apple-producing counties, annual type di-
vision index of frost damage in apple blossom stage in Shaanxi was proposed: serious frost damage (Npg=—2c =10),
moderate frost damage (Npq<—2C <10 & Nra<oc >15) » light frost damage (Nrq<-—2c <10 & Nrg<oc <<15 & Nrg<ec
219), and normal frost damage (Nrg<<—2C <10 & Nrg<orc <15 & Nrg<2c<<19). We calculated transition probability
matrix under various conditions by using Markov Chain transition probability calculations based on the state classification
year by year, and then the Markov Chain Model for Prediction of frost damage in apple blossom stage in Shaanxi was es~
tablished - We conducted the case study and return test of annual type prediction, and the results showed better effect
with accuracy rate of 83%. and what should be paid attention to in the use of the model was suggested- The model has
better results of prediction, and it can gain time for the disaster prevention and mitigation and provide basis for it -

Keywords : apple; frost damage; annual type: prediction; Markov Chain



