Open Journal of Natural Science H#R%}2%, 2026, 14(2), 212-219 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ins.2026.142024

198120205 L LBk EF [ BT UIEEERN
A0

I
W RV R A Rl 22 B, SRV MR JRVEE

Woks H . 20264F2 100 FHER: 20264F3H6H; & A HM: 202643 19H

R

EFRTEFET, LERLEE[ENESESUNERSBEREAFEEY M. A3 T CRUNERASH
SHEFE, RABE . Mann-Kendall R WA M EH T, REHR T 1981~20204F 4k
YREAFSENRETENN B UEREXHEERR. ERERH: (1) 1981~2020F L REFFH S
EH0.43C, BEEFE EF#EH(P<0.05), THHEEN0.30CT/10a, 40FERS[EFAFTL1.2C, T19965F
REBERD, REFSEBREZRIFE0.66C; (2) LIREFHEREEN117.28mm, EEE TR
% (P < 0.05), TAERN-2.24 mm/10a, 40EFESERBIR/DLA8.96 mm, FRFE1996FERERT
Mg, REFEFBERTAEAS5.75 mm; (3) LEREFPWRESERFTEEREZAMHRKRA(r =
-0.49, P < 0.01), KIEFAF1LIC, BREEFHEPL3.44 mm. HAE R T ERETRY = FTILERE
ZF ‘BT &%, SELASBERSERD, NEESFETATILERLAFES KR mPLHE R TR
=T

XK ia
JE¥rk, £FSE, REE, URRML

Impact of Winter Temperature
Changes on Snowfall in the
Northern Hemisphere from
1981 to 2020

Weiqi Wang

College of Geographical Science, Harbin Normal University, Harbin Heilongjiang

Received: February 10, 2026; accepted: March 6, 2026; published: March 19, 2026

WES|H: THIHE. 198172020 AP ERA TSR BT BES 2], HARR, 2026, 14(2): 212-219.
DOI: 10.12677/0jns.2026.142024


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2026.142024
https://doi.org/10.12677/ojns.2026.142024
https://www.hanspub.org/

FFH

Abstract

Under the background of global warming, changes in winter temperature and snowfall in the North-
ern Hemisphere have significant impacts on the global climate system. Based on CRU and ERAS5 re-
analysis data, this study systematically investigates the temporal variation characteristics of winter
temperature and snowfall in the Northern Hemisphere from 1981 to 2020 and their relationship
using trend analysis, Mann-Kendall mutation test, and correlation analysis. The results indicate that:
(1) The average winter temperature in the Northern Hemisphere from 1981 to 2020 was 0.43°C,
showing a significant upward trend (P < 0.05) with a rate of 0.30°C/10a. The temperature increased
by approximately 1.2°C over the 40 years, with a significant mutation occurring in 1996. After the
mutation, the temperature increased by 0.66°C compared to the period before the mutation. (2) The
average annual snowfall in the Northern Hemisphere was 117.28 mm, showing a significant down-
ward trend (P < 0.05) with a rate of -2.24 mm/10a. Snowfall decreased by approximately 8.96 mm
over the 40 years, also experiencing a significant mutation decrease in 1996. After the mutation,
snowfall decreased by 5.75 mm compared to the period before the mutation. (3) There is a highly
significant negative correlation between the average annual temperature and annual snowfall in
the Northern Hemisphere (r = -0.49, P < 0.01). For every 1°C increase in temperature, snowfall de-
creases by an average of approximately 3.44 mm. This study reveals a “warming and drying” trend
in Northern Hemisphere winters under global warming, where rising temperatures lead to reduced
snowfall, providing a scientific basis for understanding the impact mechanism of climate change on
winter snowfall in the Northern Hemisphere.
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Figure 1. Winter temperature changes in the Northern Hemisphere from 1981 to 2020
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Figure 2. Spatial distribution of winter temperature changes in the Northern Hemisphere from 1981 to 2020
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Figure 3. Snowfall changes in the Northern Hemisphere from 1981 to 2020
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Figure 4. Spatial distribution of snowfall changes in the Northern Hemisphere from 1981 to 2020
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Figure 5. Fitted map of winter temperature and snowfall in the Northern Hemisphere from 1981 to 2020
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Figure 6. Spatial distribution of correlation coefficients between temperature and snowfall from 1981 to 2020
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