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Abstract
Using daily temperature data from 7 national meteorological observation sta-
tions in the Tacheng region from 1961 to 2018, and selecting 10 internationally
recognized extreme temperature indices, the spatiotemporal variation charac-
teristics of extreme temperatures in the Tacheng region and their influencing
factors were analyzed. The results show: (1) The extreme temperature indices
in the Tacheng region exhibit a clear warming trend, with the minimum temper-
ature extreme value increasing significantly at a trend rate of 0.97 ℃・(10a)-1,
while the maximum temperature extreme value increased insignificantly at a
trend rate of 0.09 ℃・（10a）-1; cold days, cold nights, frost days, and ice days
decreased at rates of 1.75, 5.24, 4.07, and 1.84 d・(10a)-1, respectively, while
warm days, warm nights, summer days, and tropical nights increased signifi-
cantly at rates of 1.79, 5.89, 2.18, and 2.08 d・(10a)-1, respectively; the future
variation trends of all 10 selected extreme temperature indices are consistent
with those of the past 58 years, showing strong persistence. (2) The variation
amplitudes of cold and warm indices show significant asymmetry, with the mag-
nitude of change in minimum temperature extreme values being greater than
that of maximum temperature extreme values, and the magnitude of change in
night indices being greater than that of day indices; most extreme temperature
indices exhibit greater warming magnitudes in the northern part of the region
than in the southern part. (3) Minimum temperature extreme values, cold
days, and cold nights experienced a warm shift in the early 1980s; warm days,
warm nights, summer days, tropical nights, and frost days experienced a warm
shift in the mid-1990s. (4) Overall, changes in atmospheric circulation have a
greater influence on cold indices than on warm indices, wherein cold days, cold
nights, frost days, and ice days are positively correlated with the winter North-
ern Hemisphere and Asian polar vortex area indices, positively correlated with
the Pacific, North American, and Atlantic-European polar vortex area indices
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and the Eurasian and Asian meridional circulation indices, and negatively cor-
related with the Eurasian and Asian zonal circulation indices and the Tibetan
Plateau index; warm days, warm nights, summer days, and tropical nights are
positively correlated with the summer Northern Hemisphere, Western Pacific
subtropical high area, and Tibetan Plateau indices. (5) Cold and warm indices
exhibit differences in their response to sea surface temperature variations in
the Atlantic and tropical Pacific regions; night indices show a more pronounced
response to sea surface temperature than day indices.
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Abstract

Based on daily temperature data from seven national meteorological stations
in Tacheng Prefecture, sea surface temperature (SST) data from the Physical
Sciences Laboratory of the National Oceanic and Atmospheric Administration
(NOAA), and atmospheric circulation indices from the National Climate Cen-
ter of China Meteorological Administration covering the period 1961–2018, this
study analyzes the spatiotemporal variation characteristics of extreme air tem-
perature indices and their influencing factors using the least-squares method,
R/S analysis, Mann-Kendall tests, and Pearson correlation analysis. The results
show that the annual maximum daily maximum temperature indices increased
at a rate of 0.09 per decade (insignificant), whereas the annual minimum daily
minimum temperature indices warmed at a rate of 0.97 per decade. Cool indices
(cool days, cool nights, frost days, and icing days) decreased at rates of 1.75,
5.24, 4.07, and 1.84 d・(10a)−1, respectively, while warm indices (warm days,
warm nights, summer days, and tropical nights) significantly increased at rates
of 1.79, 5.89, 2.18, and 2.08 d・(10a)−1. Future trends of the ten extreme tem-
perature indices are projected to continue the patterns observed over the past
58 years, with strong persistence. The variation between cool and warm indices
exhibits pronounced asymmetry: the magnitude of change in the coldest daily
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minimum temperature exceeds that of the warmest daily maximum tempera-
ture, and the amplitude of night indices (cool nights, warm nights) is greater
than that of day indices (cool days, warm days). Most extreme temperature
indices show greater warming magnitude in northern Tacheng Prefecture than
in the south. The annual minimum daily minimum temperature, cool days, and
cool nights underwent abrupt warming changes in the early 1980s, while warm
days, warm nights, summer days, tropical nights, and frost days shifted abruptly
in the mid-1990s. Overall, atmospheric circulation exerts a stronger influence
on cool indices than on warm indices. Cool days, cool nights, frost days, and
icing days are positively correlated with winter Northern Hemisphere and Asian
polar vortex area indices, Pacific, North American, and Atlantic-European polar
vortex area indices, and Eurasian and Asian meridional circulation indices, but
negatively correlated with Eurasian and Asian zonal circulation indices and the
Tibetan Plateau index. Warm days, warm nights, summer days, and tropical
nights are positively correlated with summer Northern Hemisphere and Western
Pacific subtropical high area indices and the Tibetan Plateau index. Cool and
warm indices respond differently to SST variations in the Atlantic and tropical
Pacific, with night indices showing more pronounced responses to SST than day
indices.

Keywords: extreme temperature events; variation characteristics; atmospheric
circulation index; sea surface temperature; Tacheng Prefecture

1. Data and Methods
1.1 Data Sources

Tacheng Prefecture (82°16�~87°21�E, 43°25�~47°15�N) is located in the north-
westernmost part of Xinjiang. Daily temperature data from seven national mete-
orological observation stations for the period 1961–2018 were obtained from the
Xinjiang Meteorological Information Center. Atmospheric circulation indices for
1961–2018, including monthly Atlantic multidecadal oscillation (AMO), tropical
North Atlantic SST index, tropical South Atlantic SST index, North tropical
Atlantic SST index, Caribbean SST index, and tropical Pacific region SST in-
dices (Niño3, Niño1+2, extreme eastern tropical Pacific SST, eastern tropical
Pacific SST, Niño4, central tropical Pacific SST, Niño3.4), were sourced from the
Earth System Research Laboratory of the National Oceanic and Atmospheric
Administration (NOAA).

1.2 Research Methods

Given the complexity of extreme cold and warm events and their interactions
with global and regional climate variability, further investigation of spatiotem-
poral variation characteristics and influencing factors in Tacheng Prefecture is
essential for improving predictive capabilities and providing scientific support
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for disaster prevention and mitigation. Extreme temperature indices were cal-
culated and quality-controlled using ClimDex software. Temporal and spatial
variation characteristics were analyzed using linear regression, moving average,
and R/S analysis. Pearson correlation analysis was employed to examine rela-
tionships between extreme temperature indices and geographical location, atmo-
spheric circulation, and sea surface temperature, thereby revealing underlying
mechanisms. Based on geographical location and climatic features, Tacheng
Prefecture was divided into two zones: the northern region (Tacheng, Emin,
Yumin, Toli, and Hoboksar—abbreviated as Hoboksar) and the southern region
(Wusu and Shawan).

2. Results
2.1 Temporal Variation of Extreme Temperature Indices

2.1.1 Climate Tendency Rate From 1961 to 2018, the annual mean temper-
ature in Tacheng Prefecture increased significantly at a rate of 0.40 ℃・(10a)−1,
with an abrupt warming shift in the mid-1980s and particularly pronounced
warming after 1985. Under this warming background, extreme temperature in-
dices exhibited clear trends (Table 2). The extreme value index (maximum daily
maximum temperature) increased at an insignificant rate of 0.09 ℃・(10a)−1,
while the minimum daily minimum temperature rose significantly at 0.97 ℃・
(10a)−1. Relative indices showed that TX10p (cool days) and TN10p (cool
nights) decreased at rates of 1.75 d・(10a)−1 and 5.24 d・(10a)−1, respectively,
while TX90p (warm days) and TN90p (warm nights) increased at rates of 1.79
d・(10a)−1 and 5.89 d・(10a)−1, respectively. Absolute indices revealed that
frost days (FD0) and icing days (ID0) decreased at 4.07 d・(10a)−1 and 1.84
d・(10a)−1, respectively, while summer days (SU25) and tropical nights (TR20)
increased at 2.18 d・(10a)−1 and 2.08 d・(10a)−1, respectively. All ten selected
extreme temperature indices are projected to maintain their past trends with
strong persistence.

Comparison with other regions (global [28], China [29], Northwest China [30],
Xinjiang [31], and the northern Tianshan slope [18]) shows that Tacheng Prefec-
ture exhibits greater warming magnitude than global, national, and regional av-
erages, particularly for night indices (TN10p, TN90p), confirming it as a highly
sensitive region to extreme temperature change and corroborating findings that
northwestern Xinjiang is among the fastest-warming areas in the region.

2.1.2 Interannual and Interdecadal Variations To eliminate geographical
and underlying surface effects, the arithmetic mean of anomalies at all stations
was used as the regional anomaly series. The R/S analysis method, first pro-
posed by British scientist H.E. Hurst, effectively reveals trend persistence in
time series. Hurst exponent (H) indicates persistence strength: H = 0.50 sug-
gests no persistence; 0.50 < H < 1.0 indicates positive persistence (future trends
consistent with past), with stronger persistence as H approaches 1.0; 0 < H <
0.50 indicates anti-persistence (future trends opposite to past). Table 3 shows
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that all extreme temperature indices in Tacheng Prefecture exhibit persistence,
with H values ranging from 0.65 to 0.91. Except for TXx showing weaker persis-
tence, all other indices demonstrate moderate to extremely strong persistence,
with night indices (TN10p, TN90p) reaching the highest persistence levels.

2.1.4 Abrupt Change Analysis Mann-Kendall tests were applied to de-
tect abrupt changes in the ten extreme temperature indices (Table 4). Abrupt
changes occurred for all indices except TXx. Cold indices (TNn, TX10p, TN10p)
shifted in the early 1980s, earlier than the regional mean temperature shift in
1988, consistent with reported cold index shifts in Xinjiang during the mid-to-
late 1980s. Warm indices (TX90p, TN90p, FD0, ID0, SU25, TR20) shifted
in the mid-1990s, earlier than warm index shifts in Xinjiang reported for the
late 1990s. These abrupt changes align with the global warming acceleration
period, indicating Tacheng Prefecture’s pronounced response to global climate
change. Post-shift mean values for night indices changed more dramatically than
day indices, with TN90p increasing by 67.8% and TN10p decreasing by 33.0%,
demonstrating the heightened sensitivity of night indices to climate change.

2.2 Spatial Distribution of Extreme Temperature Indices

2.2.1 Extreme Value Indices Spatial distribution of extreme value indices
(Fig. 3) shows a south-high, north-low pattern. The multi-year average maxi-
mum daily maximum temperature (TXx) ranges from 36.4 ℃ in the north to
39.1 ℃ in the south (Wusu). The minimum daily minimum temperature (TNn)
ranges from -31.5 ℃ in Hoboksar to -26.2 ℃ in the south. Trend analysis reveals
that TXx increased significantly at all stations except Shawan (which showed
a slight decrease), with Hoboksar showing the strongest warming trend [0.25
℃・(10a)−1]. TNn increased significantly at all stations, with Hoboksar again
showing the most pronounced warming [0.35 ℃・(10a)−1].

2.2.2 Relative Indices Spatial patterns of relative indices (Fig. 4) show that
TX10p (cool days) decreased across the region, with significant reductions in
northern stations (Tacheng, Emin, Toli) at rates of 2.53–3.18 d・(10a)−1 (P <
0.05). TN10p (cool nights) exhibited consistent significant decreases through-
out the region, with larger reductions in the north, particularly at Toli [8.42 d・
(10a)−1]. TX90p (warm days) and TN90p (warm nights) showed significant in-
creasing trends, especially in the north. TN90p trends reached highly significant
levels at all stations except Wusu, with Emin showing the largest increase [9.03
d・(10a)−1] and Wusu the smallest [1.71 d・(10a)−1]. The amplitude of night
index changes is approximately three times that of day indices, highlighting the
asymmetry between daytime and nighttime warming.

2.2.3 Absolute Indices Absolute indices (Fig. 5) show that frost days (FD0)
decreased significantly across the region, with the largest reduction at Toli [5.75
d・(10a)−1] and the smallest at Wusu [2.17 d・(10a)−1]. The multi-year av-
erage ranges from 185.4 days in the north to 142.2 days in the south. Icing
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days (ID0) also decreased significantly, with Toli showing the greatest reduc-
tion [3.08 d・(10a)−1] and Hoboksar the smallest [0.23 d・(10a)−1]. Summer
days (SU25) increased significantly at all stations, with Tacheng showing the
largest increase [4.52 d・(10a)−1] and Wusu the smallest [0.91 d・(10a)−1]. Trop-
ical nights (TR20) increased significantly in the north (Tacheng, Yumin, Emin,
Toli) but insignificantly in the south, with Shawan showing the largest increase
[5.73 d・(10a)−1] and Hoboksar the smallest [0.12 d・(10a)−1]. Overall, warming
trends are more pronounced in the north, consistent with findings that higher
latitudes experience more significant temperature changes.

2.3 Influencing Factors

2.3.1 Latitude, Longitude, and Altitude For analysis convenience, TX10p
and TN10p are collectively termed cold indices, while TX90p and TN90p are
warm indices. Correlation analysis between climate tendency rates and geo-
graphical parameters (Table 5) reveals significant relationships. TX10p and
TN10p show significant positive correlation with longitude: for every 1° de-
crease in longitude, the tendency rate increases by 0.48 d・(10a)−1 and 1.29 d・
(10a)−1, respectively. TX90p and TN90p exhibit significant negative correla-
tion with longitude and latitude: for every 1° decrease in longitude, the rates
increase by 0.95 d・(10a)−1 and 1.81 d・(10a)−1, respectively; for every 1° de-
crease in latitude, the rates increase by 1.75 d・(10a)−1 and 2.08 d・(10a)−1,
respectively. Altitude shows no significant correlation with most indices, differ-
ing from findings in other regions where altitude effects are prominent. This
may be attributed to Tacheng’s diverse topography and local climate features,
such as Hoboksar’s location in a valley on the lee slope of the Sawuer Mountains,
which creates distinct local characteristics in cold index variations.

2.3.2 Atmospheric Circulation Global atmospheric energy transport oc-
curs primarily through horizontal sensible and latent heat transfer, including
mean meridional circulation and transient eddy fluxes. The polar vortex, a
large-scale cold vortex system in the upper troposphere, is the primary indi-
cator of cold air activity. Over the past 58 years, the Northern Hemisphere
polar vortex area has decreased significantly, while the Asian polar vortex area
shows an insignificant decreasing trend. Winter (December–February) North-
ern Hemisphere and Asian polar vortex area indices correlate significantly with
cold indices (Table 6): TX10p and TN10p are positively correlated with polar
vortex areas and meridional circulation indices, but negatively correlated with
zonal circulation and Tibetan Plateau indices. This indicates that larger polar
vortex areas, stronger meridional circulation (greater trough-ridge amplitude),
and lower Tibetan Plateau geopotential heights (more plateau trough activity)
favor increases in cold indices.

Summer (June–August) Northern Hemisphere and Western Pacific subtropical
high area indices correlate positively with warm indices, particularly TN90p,
with correlation coefficients passing significance tests in most months (Table
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6). The subtropical high, a warm high-pressure system, plays a crucial role
in heat, moisture, and energy transport between low and mid-high latitudes.
Its expansion and intensification contribute significantly to increases in warm
indices.

2.3.3 Sea Surface Temperature (SST) Heat transport and exchange occur
primarily through global atmospheric circulation and ocean currents. The upper
ocean is experiencing significant warming, with the fastest warming near the
surface. The 1980s–1990s represent the period of most significant SST increase,
coinciding with the fastest global surface temperature rise, demonstrating strong
ocean-atmosphere coupling. SST directly affects sea surface sensible heat flux
and is a crucial factor influencing air temperature.

Analysis of extreme temperature index responses to SST (Table 8) reveals dis-
tinct patterns. Cold indices show negative correlations with Atlantic and tropi-
cal Pacific SST indices (Niño3, Niño4, Niño1+2, Niño3.4), with 77.8% of corre-
lation coefficients passing significance tests. Warm indices, particularly TN90p,
show positive correlations with Atlantic SST indices, with 80.0% of coefficients
being significant. Night indices demonstrate stronger SST responses than day
indices, which may partly explain why night index trends are more pronounced.

2.3.4 Urbanization Effects Urbanization represents concentrated human
activity and has measurable impacts on extreme temperature indices. Studies
using demographic, economic, remote sensing, and meteorological data consis-
tently show that urban stations exhibit more significant changes than rural sta-
tions, with suburban stations intermediate, and minimum temperatures being
more affected than maximum temperatures. All seven meteorological stations
in Tacheng Prefecture were established in the 1960s within county seats, making
their records susceptible to urban development.

Since the 1980s, urban areas have expanded, accelerating in the 2000s with in-
creasing population density, economic activity, greenhouse gas emissions, and
anthropogenic heat release. Land use changes have altered surface radiative
properties, increasing daytime solar radiation absorption and nighttime long-
wave radiation emission, thereby raising near-surface temperatures, especially
at night. Tacheng’s urban land use and industrial/transportation land have
increased by 245.13% and 1120.94%, respectively, the highest rates in Xinjiang.
While urbanization’s contribution to extreme temperature warming is evident,
its precise magnitude requires further investigation.

3. Conclusions
(1) Extreme temperature indices in Tacheng Prefecture show significant warm-

ing trends from 1961 to 2018. The minimum daily minimum temperature
increased significantly at 0.97 ℃・(10a)−1, while the maximum daily max-
imum temperature rose insignificantly at 0.09 ℃・(10a)−1. Cold indices
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(TX10p, TN10p, FD0, ID0) decreased significantly, while warm indices
(TX90p, TN90p, SU25, TR20) increased significantly. R/S analysis in-
dicates that future trends will continue past patterns with strong persis-
tence.

(2) Daytime and nighttime indices exhibit marked asymmetry, with night-
time warming (TN10p, TN90p) significantly exceeding daytime changes
(TX10p, TX90p). Minimum temperature warming is more pronounced
than maximum temperature warming, indicating that nighttime warming
dominates the overall warming process.

(3) Abrupt warming shifts occurred during the period of accelerated global
warming, with most indices shifting earlier than reported for Xinjiang as
a whole. Cold indices shifted in the early 1980s, while warm indices shifted
in the mid-1990s.

(4) Decreases in Eurasian and Asian polar vortex areas, weakening of Eurasian
and Asian meridional circulation, and increases in Atlantic and tropical
Pacific SST are primary drivers of cold index warming. Expansion of
Northern Hemisphere and Western Pacific subtropical high areas and At-
lantic SST warming significantly contribute to warm index increases.

(5) Spatial distribution of extreme temperature trends is influenced by lati-
tude, altitude, topography, atmospheric circulation, and SST. Accelerated
urbanization and increased greenhouse gas emissions have amplified warm-
ing trends, though their precise contribution requires further study.

References
[1] IPCC. Climate Change 2013: The physical science basis: Working group
I contribution to the fifth assessment report of the intergovernmental panel
on climate change[M]. Cambridge and New York: Cambridge University Press,
2014: 1535.

[2] Alexander L V, Zhang X, Peterson T C, et al. Global observed changes
in daily climate extremes of temperature and precipitation[J]. Journal
of Geophysical Research: Atmospheres, 2006, 111(D5): D006290, doi:
10.1029/2005JD006290.

[3] Easterling D R, Evans J L, Groisman P Y, et al. Observed variability and
trends in extreme climate events: A brief review[J]. Bulletin of the American
Meteorological Society, 2000, 81(3): 417-426.

[4] Frich P L, Alexander L V, Della Marta P, et al. Observed coherent changes
in climatic extremes during the second half of the twentieth century[J]. Climate
Research, 2002, 19(3): 193-212.

[5] Yan Z, Jones P D, Davies D, et al. Trends of extreme temperatures in Europe

chinarxiv.org/items/chinaxiv-202104.00038 Machine Translation

https://chinarxiv.org/items/chinaxiv-202104.00038


and China based on daily observations[J]. Climatic Change, 2002, 53(1): 355-
392.

[6] Aguilar E, Peterson T C, Obando P R, et al. Changes in precipitation
and temperature extremes in Central America and northern South America,
1961—2003[J]. Journal of Geophysical Research: Atmospheres, 2005, 110(D23):
D006119, doi: 10.1029/2005JD006119.

[7] Zhai P M, Pan X H. Trends in temperature extremes during 1951—1999 in
China[J]. Geophysical Research Letters, 2003, 30(17): 169-172.

[8] Gong Zhiqiang, Wang Xiaojuan, Feng Guolin, et al. Regional characteristics
of temperature changes in China during the past 58 years and its probable
correlation with abrupt temperature change[J]. Acta Physica Sinica, 2009, 58(6):
741-752.

[9] Wang Dai, You Qinglong, Jiang Zhihong, et al. Response of seasonal extreme
temperatures in China to the global warming slowdown[J]. Journal of Glaciology
and Geocryology, 2016, 38(1): 36-46.

[10] Yang Ping, Liu Weidong, Wang Qiguang, et al. The climatic change trend
and seasonal characteristics of temperature extremes in China for the latest 40
years[J]. Journal of Applied Meteorology Science, 2010, 21(1): 29-36.

[11] Zhao Junhu, Feng Guolin, Zhang Shixuan, et al. The relationship between
seasonal variation and extreme temperature events in China in recent 48 years[J].
Acta Physica Sinica, 2011, 60(9): 842-850.

[12] Zhou Yaqing, Ren Guoyu. Variation characteristics of extreme temperature
indices in mainland China during 1956—2008[J]. Climatic and Environmental
Research, 2010, 15(4): 405-417.

[13] Wang Xiaojuan, Gong Zhiqiang, Ren Fumin, et al. Temporal and spatial
characteristics of winter extreme low events in China during 1960—2009[J]. Cli-
mate Change Research, 2012, 8(1): 8-15.

[14] Cai Xinling, Wu Suliang, He Hao, et al. Change of extreme climate events
in Shaanxi Province under global warming background[J]. Journal of Desert
Research, 2012, 32(4): 1095-1102.

[15] Liu Qing’e, Wu Xiaoqing, Chen Xiaohong, et al. Temporal and spatial
variation characteristics of extreme temperature in the Pearl River Basin during
1960—2012[J]. Journal of Natural Resources, 2015, 30(8): 1356-1366.

[16] Cao Xianghui, Long Huaiyu, Zhang Jizong, et al. Temporal and spatial vari-
ation analysis of the main extreme climate index in Hebei Province[J]. Chinese
Journal of Agrometeorology, 2015, 36(3): 245-253.

[17] Sun Yuyan, Sun Peng, Yao Rui, et al. Variations and regional responses
of extreme temperature events in the Huaihe River Basin in China during 1961
—2014[J]. Acta Scientiarum Naturalium Universitatis Sunyatseni, 2019, 58(1):
1-11.

chinarxiv.org/items/chinaxiv-202104.00038 Machine Translation

https://chinarxiv.org/items/chinaxiv-202104.00038


[18] Ci Hui, Zhang Qiang, Zhang Jianghui, et al. Spatiotemporal variations of ex-
treme temperature events over Xinjiang during 1961—2010[J]. Acta Scientiarum
Naturalium Universitatis Sunyatseni, 2015, 54(4): 129-138.

[19] Wang Baolong, Zhang Mingjun, Wei Junlin, et al. The change in extreme
events of temperature and precipitation over northwest China in recent 50
years[J]. Journal of Natural Resources, 2012, 27(10): 1720-1733.

[20] Zhao Anzhou, Liu Xianfeng, Zhu Xiufang, et al. Trend variations and spatial
difference of extreme air temperature events in the Loess Plateau from 1965 to
2013[J]. Geosciences, 2016, 35(4): 639-652.

[21] Wei Fengying. Modern climatic statistical diagnosis and prediction technol-
ogy[M]. Beijing: China Meteorological Press, 2007: 128-133.

[22] Ding Zhiyong, Dong Yiyang, Lu Ruijie, et al. Spatio-temporal variability
of temperature extremes in Tianshan Mountains area, northwest China, during
1960—2015[J]. Scientia Geographica Sinica, 2018, 38(8): 1379-1390.

[23] Lyu Yuemin, Li Zongxing, Feng Qi, et al. Analysis of extreme temperature
changes in Qilian Mountains in the past 60 years[J]. Plateau Meteorology, 2019,
38(5): 959-970.

[24] Zhang Daren, Zheng Jing, Fan Junliang, et al. Spatiotemporal variations of
extreme temperature indices in different climatic zones of China over the past
60 years[J]. Chinese Journal of Agrometeorology, 2019, 40(7): 422-434.

[25] Zhao Guoyong, Han Yan, Liu Minghua, et al. Characteristics of temporal
and spatial variations of extreme temperature events in Inner Mongolia during
1951—2014[J]. Journal of Arid Land Resources and Environment, 2017, 31(12):
110-116.

[26] Zhao Ruifeng, Su Li, Zhu Wen. Seasonal spatio-temporal analysis of ex-
treme temperature events in arid region of northwest China during 1961—2012[J].
China Agronomy Bulletin, 2017, 33(12): 63-73.

[27] Li Shuangshuang, Yang Saini. Changes of extreme temperature events in
Beijing during 1960—2014[J]. Scientia Geographica Sinica, 2015, 35(12): 1640-
1647.

[28] Donat M G, Alexander L V, Yang H. Global land-based datasets for mon-
itoring climatic extremes[J]. Bulletin of the American Meteorological Society,
2013, 94(7): 997-1006.

[29] Wang B L, Zhang M J, Wei J L, et al. Changes in extreme events of
temperature and precipitation over Xinjiang, northwest China, during 1960—
2009[J]. Quaternary International, 2013, 298: 141-151.

[30] Huang Ronghui. Progresses in research on the formation mechanism and
prediction theory of severe climatic disasters in China[J]. Advance in Earth
Science, 2006, 21(6): 564-575.

chinarxiv.org/items/chinaxiv-202104.00038 Machine Translation

https://chinarxiv.org/items/chinaxiv-202104.00038


[31] Zhang Ying, Tuerxunbai Gulixian, Su Litan, et al. Spatial and temporal
characteristics of climate change at different altitudes in Xinjiang in the past 60
years[J]. Arid Land Geography, 2019, 42(4): 822-829.

[32] Zhou Yaqing, Ren Guoyu. Urbanization effect on long-term trends of ex-
treme temperature events in north China[J]. Plateau Meteorology, 2014, 33(6):
1589-1598.

[33] Huang Bo, Zhang Bo, Huang Tao, et al. Quantifying and predicting spatial
and temporal variations in extreme temperatures since 1990 in Gansu Province,
China[J]. Arid Land Geography, 2020, 43(2): 320-328.

[34] Wu Rong, Sun Yi, Yang Yuanjian, et al. Effects of urbanization on extreme
temperature events in Anhui Province[J]. Climate Change Research, 2016, 12(6):
527-537.

[35] Tan Hongjian, Cai Rongshuo, Huang Ronghui. Enhanced responses of
sea surface temperature over offshore China to global warming and hiatus[J].
Climate Change Research, 2016, 12(6): 500-507.

[36] Jiao Yimeng, Zhao Na, Yue Tianxiang, et al. The effect of urbanization
on extreme climate events in Beijing[J]. Geographical Research, 2020, 39(2):
461-472.

[37] Wang Jian. Modern physical geography[M]. Beijing: Higher Education
Press, 2002: 97-101.

[38] He Ke, Wu Shixin, Yang Yi, et al. Dynamic changes of land use and oasis in
Xinjiang in the last 40 years[J]. Arid Land Geography, 2018, 41(6): 1333-1340.

[39] Solomon S. Climate change 2007: The physical science basis: Working
group contribution to the fourth assessment report of the IPCC[M]. Cambridge:
Cambridge University Press, 2007.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202104.00038 Machine Translation

https://chinarxiv.org/items/chinaxiv-202104.00038

	Analysis of Extreme Temperature Variation Characteristics and Their Influencing Factors in Tacheng Region, Xinjiang (Postprint)
	Abstract
	Full Text
	Analysis of Variation Characteristics of Extreme Temperature and Its Influencing Factors in Tacheng Prefecture, Xinjiang
	Abstract

	1. Data and Methods
	1.1 Data Sources
	1.2 Research Methods

	2. Results
	2.1 Temporal Variation of Extreme Temperature Indices
	2.2 Spatial Distribution of Extreme Temperature Indices
	2.3 Influencing Factors

	3. Conclusions
	References


