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Abstract Using the icing data measured at Nanyue Mountain Observatory from 1957 to 2012, the temporal variations,
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abrupt changes, and period variations of standard ice thicknesses and icing days are analyzed. The standard ice
thicknesses of different recurrence periods are also calculated. The results showed that the interdecadal variability of
standard ice thicknesses in east—west (EW) and north—south (NS) directions were similar and presented a pattern of
large—small—large—small—large. Icing days before the late 1960s and after the late 1990s are less than annual mean icing
days and icing days larger than the annual mean icing days were found between the late 1960s and the late 1990s. Icing
usually happened from October to April of the next year and the icing days in January accounted for the largest portion of
icing days in the whole year with the percentage of 31.8%. The abrupt changes of standard ice thicknesses in NS and EW
directions were found in the late 1960s and no abrupt change of icing days was found in recent 56 years. Morlet wavelet
and Morlet wavelet power spectrum analyses showed that standard ice thicknesses in EW and NS directions both had
significant periods of quasi 2—3 years and 4—6 years and the icing days had significant periods of quasi 2—4 years and 5—7
years. Using Pearson III type extreme value distributions, the calculated standard ice thicknesses for the 10-year
recurrence period in NS and EW directions were 60.86 mm and 69.57 mm, respectively. For 20-year recurrence period,
calculated standard ice thicknesses increased to 69.57 mm (EW) and 72.33 mm (NS). The authors analyzed
meteorological differences between the icing days and non icing days from 1 December 2012 to 4 March 2013. The mean
air temperature of non icing days had a reduction of 7.8 °C in comparison to icing days. The mean relative humidity of
icing days was larger than that of non-icing days. Both the mean visibility and wind speed of icing days were smaller than
those of non-icing days. The dominant wind direction was north when icing happened, and the south wind usually
happened in the non icing days. The average wind speed of icing days was less than that of non-icing days.

Keywords Nanyue Mountain Observatory, Standard ice thickness, Pearson III distribution
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Fig. 7 Frequency curve of standard ice thickness in (a) north—south direction and (b) east—west direction based on Pearson III distribution at Nanyue

Mountain Observatory
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Table 2 Standard ice thicknesses during different return
periods based on Pearson III distribution at Nanyue

Mountain Observatory

BV AR HEDK JE/mm

HEILH/a RG] AR
5 49.35 53.81
10 60.86 69.57
15 67.57 79.21
20 72.33 86.22
30 79.04 96.26
50 87.43 109.07
100 98.84 126.79

Ll =l AR . REDLRE . XUHRE N TR] (Jb3t
iFH) 02:00, 08:00. 14:00 F120:00) 484k, Siil
RN I VK SRRV 5 —3.0~17.9 °C 2
B, ~F¥RHR 6.6 °Cs UK RR ARG HAY
—10.7~12.0°C, “F¥R—1.2°C (K 8a). LUK
WA E TR 14%~96% 2 1], PR H 61 Ay
79.9%; UK B AR LR 2 B i e 80% LA |,
SRR A 87.5%, HL Bk E R (K 8b).
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Fig. 9 Rose diagrams of the frequencies of wind directions in (a) the ice-freezing period and (b) the non-ice-freezing period from 1 Dec 2012 to 31 Mar 2013
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