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Analysis on the Change Characteristics and Influencing Factors of Low Cloud Cover in Bozhou Area in Recent 54 Years
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Abstract The meteorological data of 4 meteorological stations in Bozhou area of Xinjiang from 1960 to 2013 were selected , the characteristics
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of low cloud cover and its relationship with other climatic factors in the past 54 years were analyzed by linear fitting, Mann-Kendall mutation
test ,wavelet analysis, relative contribution rate and sensitivity coefficient analysis method.The results showed that the low cloud cover in Bozhou
area had shown an obvious upward trend in the past 54 years, with an increase of about 1.2%/10 a,with an average of 22.57% for many years,
and the sequence had a strong positive sustainability ;the lowest amount of low cloudiness in summer was 20.47% , and the highest amount in
spring was 24.17%.The annual low cloud volume increased from 2001 ;there was no increase in the mean value of low cloud cover in spring and
summer, and the increase in the amount of low cloud in autumn and winter increased in 1999 and 1989, respectively ; During the evolution of
low cloud quantity , there were periodic variations of 8—9 and 25-26 years;the 8-year time scale was the Ist main cycle of low cloud cover
change ,and the 14-year time scale is the second period of low cloud cover change ;relative humidity had the highest relative contribution rate to
low cloud amount, reaching 51.3% ,while the relative contribution rate of precipitation to low cloud amount was the smallest, only 6.1%.The
correlation between precipitation and low cloud cover was the highest, the correlation coefficient was 0.67 ( P<0.01) ,and the correlation coeffi-
cient between average temperature and low cloud cover was the lowest,only 0.29 (P<0.05).
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Table 1 Basic information of various weather stations in Bozhou area
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Fig.1 Change trends of low cloud cover in the study area from
1960 to 2013
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Table 2 Interannual and seasonal variations of low cloud cover in the study area from 1960 to 2013 %

A B A iR == RS HE iR B RS X% iR
Period Whole year Anomaly Spring Anomaly Summer Anomaly Autumn Anomaly Winter Anomaly
1960—1969 22.36 -0.21 25.40 1.23 25.45 4.98 21.21 -0.92 17.38 -6.15
1970—1979 19.19 -3.38 20.08 -4.09 18.31 -2.16 19.86 -2.27 18.5 -5.03
1980—1989 21.27 -1.30 23.73 -0.44 17.15 -3.32 21.78 -0.35 22.41 -1.12
1990—1999 21.63 -0.94 24.29 0.12 17.36 -3.11 19.06 -3.07 25.8 2.27
2000 4FJ5 26.75 4.18 26.44 2.27 23.05 2.58 26.83 4.70 30.69 7.16
1960—2013 22.57 24.17 20.47 22.13 23.53
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Table 3  Relationship between low cloud cover and various climatic

factors

AHX BTk
Relative contri-

bution rate // %

TR R KL
Sensitiviry
coefficient

SEHT AR
N Correlation
Climatic factor e
coefficient

PR 8.3 1.02 0.29°
Average temperature

Fak it 6.1 0.72 0.67°"
Precipitation

HIXRIE 51.3 -8.15 0.38""
Relative humidity

JRUE 6.3 -0.46 0.36""
Wind speed

LR Ny 28.0 -0.99 0.48" "

Radiation amount

{2 = i 0.05 B WAEVEAES, « « Jyiliid 0.01 i BE AR
Note: # is a significant test by 0.05, * * is a significant test by 0.01
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Fig.2 Mann-Kendall mutation test of interannual and seasonal low cloud cover in Bozhou area from 1960 to 2013
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Fig.3 Wavelet real contours of low cloud cover in Bozhou area
from 1960 to 2013
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