Climate Change Research Letters S {RZS LT PR, 2023, 12(2), 449-456 Hans Y
Published Online March 2023 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.122047

A RTHIL625F F QR B BT 4T

W, K, K
BRPEE PE LT R R, BRIE 9%

Weks H . 20234F2 4220 FHER: 20234F3H24H; KA HM: 20234F3H31H

H E

MF19605E12 3 ~20224E2 A AR 6N EFX I Z AN KB RUEHR FKEHE, WEXLET
BRERSBEIFEE, HHERRLBIME, HREZT XA RESAEXEBIRE . RABET. &
Yo MRMESETT R, AR TEFTHRELRLRIME. S4REr: BETIL62FELTFRE
wEaHE5EERRLER B, LT FHREETFLL0.35C/10aii@F b7, HoN8H BRIH BHER,

2015245 NRY, BALFERLER201HLZ60~70FMR, BRLATERER21ML; HEE. WX
RERERRER, EHE. RREKBRLREKRER; HELTAFERL R 5H30.6%, BE
HRE G LH59.7%, RIRZBERLHI.7%; FFFHARSVEERYEIEMX, SHRAERZ RN
X; . FE HE MPFFENLSFSEAFHERERERE S 21#HEZ00R, FXERRER
REARERE, WU XKBRE MR RS NI KEEURRES KRS

XA

Analysis of Spatial and Temporal Variation
Characteristics of Cold and Warm in Recent
62 Winter in Xi’an

Lina Jin, Bo Xu, Gaojian Zhang

Xi’an Meteorological Bureau of Shaanxi Province, Xi’an Shaanxi

Received: Feb. 22™ 2023; accepted: Mar. 24", 2023; published: Mar. 31%, 2023

Abstract

Based on the temperature and precipitation data of six national meteorological stations and one
regional meteorological station in Xi’an from December 1960 to February 2022, the climate stan-
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dard deviation of the average winter temperature in the county is calculated, and it determines
the cold and warm winter threshold, determines the regional cold and warm winter of Xi’an and
the cold and warm winter of single station in each district and county. The methods of deviation,
linearity and correlation are adopted, which analyzes the climatic characteristics of extremely
cold and warm winter in Xi’an. The conclusion shows that: the variation trend of winter tempera-
ture in Xi'an in recent 62 years is consistent with the national research results, the average tem-
perature in winter is 0.35°C/10a, and it is an obvious stage change, warm period since 2015, the
strong cold winter mainly occurred in the 1960s and 1970s, and strong warm winter mainly oc-
curred in the 21st century; the frequency of cold winter in Zhouzhi and urban are high, the fre-
quency of warm winter in Lantian and Lintong are high; in Xi’an, 30.6% of the winter temperature
changes are consistent, 59.7% are opposite, and 9.7% are cold and warm alternating; the average
temperature in winter is positively correlated with the temperature elements and negatively cor-
related with the precipitation elements; the average temperature in the year, spring, autumn and
flood season has obvious indicative significance to the winter temperature; since the 21st century,
the coincidence degree of cold and warm winter in each district and county is high, it shows that
the occurrence of cold and warm winter events on the regional scale is the response of a wide
range of climate conditions.
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Figure 1. Spatial distribution of meteorological stations in Xi’an
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Table 1. Classification of cold and warm winter of single station
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Table 2. Standard deviation of winter temperature in counties and districts with national weather stations in Xi’an from
1860s to 2020s

F 2 ARMRBER[SREMERX 19 47 60 FHR~21 4 20 FREFRBREE

WX HEE FEX KX I8 X R X HHIX
1961~1990 1.886 1.817 1.607 1.105 1.531 / 0.998
1971~2000 1.481 1.263 1.222 0.808 1.167 1.061 0.807
1981~2010 1.215 1.076 1.026 0.748 0.978 0.909 0.829
1991~2020 1.010 1.024 0.875 0.781 0.970 0.864 0.902
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Figure 2. Winter average temperature anomaly in Xi’an from 1961 to 2022
[ 2.1961~2022 FALRHEFLHSIRETF
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Table 3. Years and times of regional cold and warm winter in each interdecadal
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1991~2000 / e B 2000 1999 /
2001. 2002.
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2010~2020 / 2011, %2;55 2018. 5013 2014. 2016 2015 2017. 2020
2021~2022 / / 2022 2021 /
H AR fa 6 26 19 8 3
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Table 4. Frequency and proportion of cold and warm winter at single station in each interdecadal

4 BFERBECBREHIVIE R L

AR TXEAME)  FREEME) TWEGEEME) KZOAME)  IREEME)  HHEEME)  SRAE)
1961~1970 8/0 10/0 8/0 7/0 8/0 5/2 /
1971~1980 9/0 9/0 7/0 6/1 6/1 5/1 7/1
1981~1990 8/0 8/0 8/0 5/1 7/0 7/1 7/0
1991~2000 4/1 0/1 3/11 2/1 4/1 4/3 6/1
2001~2010 2/4 2/3 07 3/5 4/3 3/5 4/5
2010~2020 1/3 7/3 4/2 4/3 1/4 4/3 4/5
2021~2022 0/2 0/1 0/1 0/1 0/2 0/0 0/2

it 32/10 36/8 30/11 27/12 30/11 28/15 28/14

7 LE (%) 49.2/16.1 58.1/12.9 48.4/17.7 43.5/19.4 48.4/17.7 45.2/24.2 45.2/22.6
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Figure 3. Distribution of cold and warm winter proportion (%) in all districts

and counties of Xi’an from 1961 to 2022 cold winter (a), warm winter (b)
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Table 5. Classification of winter temperature in Xi’an
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A R iy
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A fe— A . . . . . . . . . .
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2017, 2020. 2021

1961, 1962. 1963. 1965. 1970. 1971. 1974. 1975. 1976. 1978.
1980. 1981. 1982, 1983. 1984. 1985. 1986. 1988. 1989. 1990.

L SSE \A
B JE A 2 AR 12 3 1991, 1992, 1994, 1995, 1996. 1997. 2000. 2005. 2008. 2010,
2011, 2012, 2014. 2016. 2018. 2019. 2022
GIREEL A 0 /
N ] B Y 0 /
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Table 6. Analysis of significant relationship between winter temperature in Xi’an
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