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Relationship Between Frost Indexes and Viticulture Zoning in China in
Recent 45 Years
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Abstract: Based on the analysis of nationwide climatic data in recent 45 years, the software ArcGIS is used to map the variation
of Frost Free Period (FFP), Last Frost Day (LFD), First Frost Day (FFD) and minimum temperature. Their effects on viticulture
zoning in China are studied. Based on the trend of FFP variation rate, the distribution of FFP in 50 years is predicted. It is found
that in recent 45 years, especially after the 80s of the last century, the duration of FFP is increased, LFD is advanced, FFD is
delayed, and the bury line of —15°C is moved northward, the variation of LFD is more significant than FFD; the variation of frost
indexes is influenced by the step—terrain of China, the area affected by frost indexes change is wide in a same step, but in the
areas with a higher step, the variation of those frost indexes is more significant. The prediction of the future shows that the whole
territory of north China is suitable for grapevine growing, except some small areas.
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Grapevine growing regions of China and the representative weather stations adopted
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(a) Average distribution of FFP in the past 45 a; (b) Average distribution of LFD in the past 45 a;
(c) Average distribution of FFD in the past 45 a; (d) Estimated distribution of FFP from 2054 to 2063
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Fig. 1 Maps of average values of the main frost index distribution in the past 45 a and the distribution of FFD in the 50 a in China
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Fig. 2 Trend of FFP distribution (a) and the variation of —15°C bury line in the past 50 a in China (b)
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(a) 1964-1973 ; (b) 1974-1983
(c) 1984-1993 ; (d) 1994-2003
(a) Distribution of FFD from 1964 to 1973; (b) Distribution of FFD from 1974 to 1983;
(c) Distribution of FFD from 1984 to 1993; (d) Distribution of FFD from 1994 to 2003
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Fig. 3 Variation of FFP from 1964 to 2003 in the 10 a period in China
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(a) 1964-1973 ; (b) 1974-1983 :
(c) 1984-1993 ; (d) 1994-2003

(a) Distribution of LFD from 1964 to 1973; (b) Distribution of LFD from 1974 to 1983;
(c) Distribution of LFD from 1984 tp 1993; (d) Distribution of LFD from 1994 to 2003

4 1964-2003 10a
Fig. 4 Variation of FFP from 1964 to 2003 in the 10 a period in China
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(a)1964-1973 ; (b)1974-1983 ;
(c)1984-1993 ;(d)1994-2003
(a) Distribution of FFD from 1964 to 1973; (b) Distribution of FFD from 1974 to 1983;
(c) Distribution of FFD from 1984 to 1993; (d) Distribution of FFD from 1994 to 2003

5 1964-2003 10 a
Fig. 5 Variation of FFP from 1964 to 2003 in the 10 a period in China
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Table 2 Variation of frost indexes in grapevine growing regions in the past 45 a in China

/d /(d-10 a™) /d /(d-10 a™) /d /(d-10 a™)
164.42 0.01 4.22 0.75 10.50 0.77
230.84 7.32 3.17 -3.46 11.30 3.86
164.70 0.12 4.26 -0.24 10.80 -0.12
173.20 1.38 4.22 -0.96 10.13 0.42
237.53 3.32 3.19 -2.90 11.12 0.42
191.19 0.94 4.12 -0.61 10.21 0.33
186.45 7.05 4.14 =327 10.19 3.78
219.11 2.44 3.29 -2.10 11.40 0.33
154.68 3.35 4.31 -2.50 10.30 0.86
217.57 2.84 4.40 -2.08 11.80 0.76
233.43 2.89 3.24 -2.75 11.13 0.14
301.87 6.66 2.10 -7.34 12.10 -0.68
328.80 5.81 1.20 -5.437 12.15 0.37
244.05 7.37 3.12 -4.79 11.12 2.58
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