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The Response of Social Electricity Consumption on Temperature Changes and
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Abstract: [Introduction] The purpose is to reveal the ways, extents and differences in how electricity consumption across various
regions in China is influenced by temperature changes. [Method] Data on monthly total social electricity consumption and corresponding
average temperatures for 29 provinces municipalities and autonomous regions from 2008 to 2020 were collected. Monthly meteorological
electricity consumption and relative meteorological electricity consumption were calculated for each province, along with trend
coefficients and correlation coefficients with concurrent temperatures. National distribution maps of these parameters were drawn, and
their spatial differences and possible causes were analyzed. [Result] The results show that: (1) With rising summer temperatures,
meteorological electricity consumption shows an increasing trend, especially significant in the eastern regions, Chongqing, and Shaanxi,
while it is not significant in western and northern regions (such as Xinjiang, Qinghai, Gansu and Heilongjiang). The trend coefficients of
relative meteorological electricity consumption also vary significantly among regions with a significant relationship, with an average
trend coefficient of 1.5%/°C in the three northeastern provinces, reaching 5%/°C in Central China and Eastern China (excluding Fujian),
and about 3%/°C in Guangxi, Chongging and Shaanxi. (2) Winter temperature changes also have a certain relationship with electricity
consumption in various regions of China. When winter temperatures decrease, electricity consumption shows an increasing trend, and a
significant relationship is observed in most areas of China, except for the southern coastal regions and Guizhou, with an extremely

significant relationship extending from the northeast and north China to the southwest region. The trend coefficients of relative
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meteorological electricity consumption range from -2.0%/°C to -7.5%/°C. (3) Spatial correlation analysis shows that summer

meteorological electricity consumption and the trend coefficients of relative meteorological electricity consumption are significantly

positively correlated with temperature. For each 1°C increase in temperature, both meteorological electricity consumption and relative

meteorological electricity consumption show a significant increase, while in winter, the correlation is weakly negative. [Conclusion] These

results have important reference value for energy demand forecasting, energy supply assurance, addressing climate change, and achieving

the carbon peaking and carbon neutrality goals.

Key words: social electricity consumption; meteorological electricity consumption; relative meteorological electricity consumption;

temperature; correlation; trend
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Fig. 1 Monthly trend of social electricity consumption in
Chonggqing during the summer (June to August) from 2008 to 2020
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Fig. 2 Correlation trend chart of monthly meteorological electricity
consumption and monthly average temperature in Chongqing
during the summer (June to August)

23 HEMNSFHENITERSSEBMNMEXSH

WA AKX tHEHEETEE6~8 H)EH
X G, FFAHIIERTTE S (6~8 H) A M
YRGS A PRI MG SAE, WE 3. |
BIA] 0L, A0 T, A AR5 e 2 e S R Y
R IR B W AR, HA Y AIRS B 1,
H ARG B3N 3.82%

3 &Iﬂgé—\.%%g?ﬂﬁﬁﬂ—é‘aﬁi =
SRRYTEERST

3.1 2020 £ S AEETES R

T [ 45 M 2020 A4t 23 F HL 2 (8] 20 A R AE 40
4 7R, AR SRV I i DX R T R PG 6, 78 2R 50 X LA
=AML RBAREE) KA TR ER)
A X (L ZR L rdb AR o F s (e
O, AR T 2R VLR 58 600 TWh, ,E'?IJJFLJ
694 TWh {7 J&55—, K, HAk, Hi, i HEE
HETF 100 TWh, ,ﬁtﬁfﬁéﬁﬁ 36.2 TWh, fxifl
SEARAER 19.2 £

AL SEI AL A . BUEE, 2mRXT
FL R AR R R A o b ] A B DR €5 (R T A /N
St GEmER) 224k .

Hh [ AR SR VR I M X (B4 g TN L WiV A
LA A R X (AN R L V) AR
RBORE, BAAE T 500 GWHC L) B, AR ML
BB 1.7 TWH/C LA b, R Z 00 i 1 IX el £
A B AR RN FURIE Gk iy 2835, SR TET K
K Tl AR SS e, fildn, Bk =AM K =M

45°N

30°N

12 kWh
362~1187
1187~2 144

12 144~2 998

B 29984 830

l— 4830~6 940 0 600

90°E 105°E 120°E

B4 FHZE2020 FHESABEEZREDHREE

Fig. 4 Spatial distribution sketch map of social electricity

15°N

0450 900 km
B

consumption in China in 2020



5 x ] VI, A A2 ARl 0 AR AR A g o 07 B

Bt

=5 5

/(12 kWh-C 1) N . af(%C) N
; Al ¢ A
o - o -
w) wy
< <
Z| £\
(=] (=]
on o
12 kWh/°C %/°C
1 -0.06~3.03 7 0.13~1.91
03 040,58 e = 270358
B 9.58-14.54 g B 3.58-4.37 5
Z l— 145422510 600 o 435 500 kol z l— 437642 O 600 1200km
e} L L L —_— [ve) s s L
- 90°E 105°E 120°E - 90°E 105°E 120°E
(a) W H5ILHRRELR (b) KR SR SR A
N N
Z 4
N N
<r <
Z Z
= ST
on o
BEHGR 3 BHEIRR
1 a>0.1 Yo 1 a>0.1
[ 8.05<(1<0.1 v = 0.05<a<0.1
7 0.01<0<0.05 o 1 0.01<0<0.05 s
[ 0.001<6:<0.01 Y [ 0.001<0:<0.01 R
OZ |_- a<0.001 0 600 0 450 900 km| OZ I_- a<0.001 0 600 0 430 900 km|
% ; : P N . . L
- 90°E 105°E 120°E - 90°E 105°E 120°E
() "G i 5 B P DG PR 11 o 2 A 56 (d) FHXT G H it 55 T A S 1) Bk 25 PR AG 6 TR
25 8
20 + 6 M
£ st G e
g i
2o 5
3
2 L
HHHHHHHHHHHHHmmﬁﬁ HHHHHHHHﬁ

0
J LR LU 22 L WA 2 ALBT L) B KDY LB T T 5t
ARAL R ZR LR - L e B P P PG BT | Eﬁ%ﬁj%ﬂiﬁﬁ?ﬁﬁd‘l'l
i

(ORE Lk vEb ES  ¢iRiNC

0
a3 et S e el e T 15 e [N g 1L

RGBT AT R PSP IS ) e S
1
() AAXT G i R AR A

5 HEEZF(6~8 A) ASKEEMAEMNSKEENERRYZTAERREZHRRE

Fig. 5 Spatial differences and significance testing of trend coefficients for monthly meteorological electricity consumption and relative

meteorological electricity consumption during the summer (June to August) in China
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and relative meteorological electricity consumption during the winter (December to February) in China
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