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Abstract: Based on the daily hail data at 175 stations in Beijing, Tianjin and Hebei Province (BTH for
short hereinafter) during 1979 to 2008, using climate trend coefficient, trend rate, concentration degree
(CD), concentration period (CP), and continuous power spectrum, the multiple time-scale variation char-
acteristics and trend variation of hail in BTH area are analyzed. It focuses on the four different key re-
gions. Meanwhile, the significance of trend coefficient is tested by Monte Carlo scheme. The results show
that the hail during last 30 years has increased obviously, the negative trend of hail is that reduction is lar-
ger in the northern areas than the southern areas, and larger in the mountain regions than the plain re-
gions; there are 2. 0—2. 5 year periodic oscillations for interannual variations in all key regions, the inter-
annual change of the occurring frequency of hail is characteristic of quasi-biennial oscillation (QBO); The
hail-concentration degree (HCD) in the southern area was the biggest, indicating that the time when hail

occurred in this key region was relatively concentrated; The hail-concentration period (HCP) in all regions
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except southern area being in pentad 31 (about early June), was pentads 36 —37, indicating that hail main-

ly occurred from late June to early July. Analysis on abrupt climate change using accumulated anomaly

method and Yamamoto method shows that an abrupt decreasing occurred in 1993, especially in mountain

regions.

Key words: climatic characteristics, abrupt change analysis, climate trend coefficient, trend rate, concen-

tration degree, concentration period
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Fig. 1 Spatial distribution of annual mean

hail day numbers in Beijing, Tianjin and

Hebei Province from 1979 to 2008 (unit: d)
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Fig. 3 The interannual variation of the
average station number of hail in

different regions from 1979 to 2008
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Table 2 Climate trend coefficients and trend rates of the average station number of hail in different regions [unit: (10a™')]

19792008 19791988 19891998 19992008
CTC CTR CTC CTR CTC CTR CTC CTR
SR —0.6392* —0.3730 0.4112~ 0.5531 —0.5758* —1.0306 —0.4372*% —0.2913
FEII X —0.6913* —0. 9666 0.3765" 1. 4370 —0. 6099 ** —2. 2409 —0.1235 —0. 8850
ZRALIX  —0.5506* —0.8186 0.5167* 1. 0920 —0.6118* —2.5258 —0.4224" —0.7841
JEFFEJRE —o0. 5509 —0. 3221 0. 4203~ 0.5391 —0. 4424 —0.8786 —0.5072* —0.4831
AR —0.5777 —0.2137 0.1552 0. 3746 —0. 5608 —0.5980 0. 0898 —0.1393

% 33t @=0. 05 1 & 3 P KK 56

x5l @=0. 01 B9 i Pk AR OP 86

* 1s @=0. 05 singnificance level of test, #x is @=0.01 significance level of test
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Table 4 Climate trend coefficients and trend rates of HCD and HCP in different regions
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LRSS 0.0185 0. 0277 0.2658 2. 2950 31.0

* 3 @=0. 1 (YR FR VAL, o 5T «=0. 05 192 F VK1 4

* 1s @=0. 1 significance level of test, *x is ¢=0. 05 significance level of test
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Table 5 Analysis on abrupt climate change using
Yamamoto method in different regions

AR EIX RI X JEEFE R R
HHraE 1993 1993 ** 1993 ** 1993 1993 **
S/N 1.33 1.23 1.24 0.92 1.08
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%% is the year of abrupt change, x is the year of probable abrupt change
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