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Tab.1 The average and extreme value of low temperature days in winter in Altay region
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Tab.2 The tendency rate of low temperature days in winter in Altay region
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Tab.3 The variance and accumulated variance contribution rate of

eigenvecters from EOF based on low — temperature days anomaly field in winter
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Fig. 1 Spatial distribution of the first(a) and second(b) loading

eigenvector fields from EOF for low temperature days in winter in Alety area
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Fig. 2 The Mann—Kendall test of low—temperature days in winter in Alety
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Tab.4 The Hurst index of low temperature days in winter by using R/S analysis in Altay region
e EL ] wHARTS A R it IE g e H A X
1 H 0.566 0.518 0.616 0.568 0.578 0.566 0.614 0.602
2 H 0.688 0.648 0. 660 0.645 0.670 0.683 0.650 0.655
12 H 0.649 0.557 0.626 0.604 0.607 0.643 0.630 0.631
K7 0.688 0.638 0.703 0.682 0.694 0.716 0.710 0.709
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Analysis on the Variation of =10 °C Accumulated Temperature and
Its Formation Causes in the Eastern Hetao Area in Recent 50 Years

LI Yanchun'?, YANG Jianling’, SU Zhansheng' , LI Xinrun’

(1. Ningxia Meteorological Observatory, Yinchuan 750002, China; 2. Key Laboratory of
Meteorological Disaster Preventing and Reducing in Ningxia, Yinchuan 750002, China;
3. Binjiang College , Nanjing University of Information Science & Technology, Nanjing 210044 , China)

Abstract : By using daily mean air temperature data of 22 meteorological observation stations located in the eastern Hetao area from A-
pril to October, the temporal and spatial evolution of =10 °C accumulated temperature and its beginning and ending date were statisti-
cally analyzed. Then, the cycle and abrupt change of =10 °C accumulated temperature were revealed by Morlet wavelet analysis and
Mann — Kendall test, respectively. Combined the atmospheric circulation fields before and after climate shift, the reasons leading to the
changes were also primarily discussed via contrastive analysis. The results show that the =10 °C accumulated temperature in the eastern
Hetao area gradually reduced from north to south. The =10 “Caccumulated temperature of the whole area had been increasing during
the past 50 years, especially in recent 10 years the increasing rate with 76.2 °C/10 a was faster and the rate of increase of irrigation
district in northern was the highest, while the mountain area in southern was the lowest. With climate warming, the beginning date of
=10 °C accumulated temperature was earlier, yet the ending date was later, so its interval has obviously prolonged, especially in the
latest 10 years there was 7 days prolonging averaged in Ningxia. The =10 °C accumulated temperature of three regions of Ningxia hap-
pened abrupt change, the whole area and that in the irrigation district of the north and the mountain area of the south appeared in 1997
while the arid region of the middle in 1994. There were about 3 a,8 =9 a and 13 a cycles during 1961 — 1990, among which the 3 a
period was relatively stronger and became the strongest in the 1990s. After the 1990s, there was a period of 9 a with its signal becom-
ing more and more strong especially in the 2000s.

The main reasons causing increasing trend and prolonging duration of the =10 °C accumulated temperature were the significant ad-
justment of atmospheric circulation before and after climate warming. Before climate warming, the low trough was easily formed in the
high — mid latitude region on 500 hPa height, especially nearby the Balkhash Lake, which was beneficial for the cold air moving south-
ward from the polar for cooling. While after climate warming, the atmospheric circulation on 500 hPa changed significantly, and the in-
tensity of the two negative anomaly centres increased compared with before. Therefore, the meridional circulation weakened obviously,
while the zonal circulation strengthened, which wasnt helpful for the forming and developing of low trough, thus the activity of cold air
moving southward from the polar reduced and the temperature rised in the large — scale area of downstream.

Key words: eastern Hetao; =10 “Caccumulated temperature; the spatial and temporal evolution; causes analysis
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Climatic Characteristics of Winter Low — temperature Days in Altay Region of Xinjiang

LI Haihua, LIU Dafeng

(Altay Meteorological Bureau of Xinjiang , Altay 836500, China)

Abstract : Based on daily low temperature data which was below —-20 °C from December to February during 1961 —2012 at 7 meteoro-
logical stations in Altay region of Xinjiang, the spatial — temporal variations of low temperature days were analyzed by using linear re-
gression, empirical orthogonal function, Mann — Kendall mutation detection and R/S analysis. The result is as follows ; The monthly low
temperature days in winter decreased gradually from southeast to northwest with the maximum in January while the minimum in Februar-
y. The average winter low temperature days of Qinghe and Fuyun county in the eastern Altay were the most, which were 75.0 d and
65.9 d,respectively, while it was the least in Jimunai in the west of Altay, which was only 21.6 d. The spatial distribution of extreme
value of winter low temperature days was in accordance with the average value, but the maximum mostly appeared in the middle 1960s
to the middle 1970s, while the minimum occurred consistently in 2006. Among them, the maximum and minimum value ranged from
64 d to 86 d and from O d to 46 d, respectively. The climatic tendency rate of winter low temperature days at all stations was from —
1.71 to —4.24 d/10 a in recent 51 years, which showed a trend of decrease. Though the monthly tendency rate of all stations was also
negative except for Jimunai in January, the value was smaller than that in winter. The first characteristic vector field displayed that win-
ter low temperature days existed good consistency on the space with the center of high value 0.455 in Altay and Habahe. There was no
mutation in Habahe, Jimunai and Buerjin in the west and the central of Altay, while for Fuhai, Fuyun and Qinghe in the southern and
eastern Altay a mutation with downward trend occurred in the 1980s. H index of low temperature days in winter at all stations from R/
S analysis was more than 1/2, which meant that the trend of winter low temperature days in future would still decrease compared with
that in the past.
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