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Fig. 1 Mann-Kendall test trends for the dates of first fall frost (A) and last spring frost (B), and the length of frost-free period (C)

over the 50 years for the period 1959-2008 from 108 surface meteorological stations in Shanxi Province
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Fig.2 Mann-Kendall test trends for the dates of first fall frost (FFF) and last spring frost (LSF), and the length of frost-free period (FFP) in Shanxi Province
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Table I The correlation coefficients between the variable of the date of
first fall frost, the date of last spring frost or the length of frost-free period
and the variable of air temperature, latitude or altitude for 108 surface

meteorological stations in Shanxi Province.
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Table 2 The linear regression models with the date of first fall frost, the
date of last spring frost, or the length of frost-free period as dependent
variable, and the air temperature, latitude or altitude as independent

variable for 108 surface meteorological stations in Shanxi Province
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Variations in frost-free period in Shanxi province, China: 1959-2008

FAN Xiaohui, WANG Qixiang, WANG Mengben

Institute of Loess plateau, Shanxi University, Taiyuan 030006

Abstract: A data set of the date of last spring frost (LSF), the date of first fall frost (FFF), and the length of frost-free period (FFP)
for the period 1959-2008 from 108 surface meteorological stations was used to characterize the variations of LSF, FFF and FFP in
Shanxi Province (PR China) from the aspects of every stations and provincial level with the help of nonparametric Mann-Kendall test
method. The average FFP ranged from 124.6 days to 232.9 days among all the stations. A later FFF, an earlier LSF and a longer FFP
were found at 77, 78 and 87 stations, respectively, with a significant positive trend for the FFP found at 35 stations. Significant later
FFF (+1.41days per decade), earlier LSF (-2.57 days per decade) and longer FFP (+3.72 days per decade) were found over the prov-
ince, and the later FFF and earlier LSF accounted for one third and two thirds of the longer FFP, respectively. The extremely signifi-
cant correlations were found of FFF, LSF and FFP with air temperature, latitude and elevation within the province, with the FFF 4.7
days later, LSF 4.1 days earlier and FFP 8.8 days longer for every one degree increase in air temperature; the FFF 6.1days earlier,
LSF 4.5 days later and FFP 10.6 days shorter for every one degree increase in latitude; and the FFF 3.4 days earlier, LSF 2.8 days
later and FFP 6.2 days shorter for every 100 m increase in elevation. The current research would be greatly helpful for sound and
effective ecosystems managements in the province.

Key words: first frost day; last frost day; frost-free period; trend analysis; Mann-Kendall test; Shanxi
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