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The aim of this study is to investigate the relationship between temperature and
electricity consumption in Babolsar. For this purpose, we used daily electricity
consumption data and average daily temperature from 2010 to 2021, with Time-
series econometrics, to determine the relationship between average temperature
and consumption. This method showed that there is the highest correlation
between the average temperature and electricity consumption in Babolsar in
especially in August. Then the temperature of Babolsar was simulated using the
scenarios of the fifth report of the Intergovernmental Panel on Climate Change
(IPCC). Simulation of all climate scenarios predicted higher temperatures from
the recorded past temperature at the Babolsar station. The results of the scenario
with the lowest radiative forcing predicted about 1° C in July and August that is
high. Therefore, for future years, especially in these two months, it is necessary,
to plan for extra power consumption in Babolsar.
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Extended Abstract

1. Introduction

The global climate is at a critical juncture,
with human emissions propelling us
toward a trajectory that could exceed 1.5
degrees Celsius of warming by the early
2030s, as reported by the IPCC in its 2021
assessment. This warming trend has

significant  implications for energy
systems, particularly electricity
consumption.

Climate change directly affects
electricity = demand  patterns.  As

temperatures rise, cooling needs (such as
air conditioning) surge, impacting overall
energy consumption. Additionally,
extreme weather events can disrupt
power system infrastructure, affecting
reliability and resilience.

2. Methods

This research is an interdisciplinary study
in the fields of economics and geography,
aimed at demonstrating the impact of
climate change on electricity
consumption. The data utilized in this
study are daily records from the city of
Electricity Consumption

Month Coefficient
1 -0/05
2 -0/048
3 0/034
4 0/106
5 0/37
6 1/17
7 1/36
8 1/59
9 1/46
10 0/044
1 -0/12
12 -0/081

Babolsar. Using two radiative scenarios—
optimistic and pessimistic—for climate
change in the field of geography, the
average air temperature of Babolsar in the
coming years has been predicted.
Accordingly, the average increase in air
temperature during the hottest time of the
year in Babolsar is projected to be 1.5
degrees Celsius. On the other hand, using
the ARDL econometric model, the
dependency of air temperature and
electricity consumption in Babolsar has
been calculated.

3. Results

The initial results of this model indicate
that electricity consumption in Babolsar is
only dependent on the air temperature
during the five hottest months of the year,
and in other months, temperature
fluctuations do not have a significant
impact on electricity consumption. It was
shown that during the hottest month of
the year, for each degree increase in
average air temperature, electricity
consumption increases by 1.6 megawatts.
In the below table you can find the
electricity consumption for every month.

Standard Deviation | T Statistics | P-value

0/14 -0/34 0,/73
0/1 -0/43 0,/66
0/1 0,/30 0/75
0,/107 0,/99 0,/32
0/1 3/36  0,/0008
0,/17 6,/65 0
0,/17 7/57 0
0,/16 9/87 0
0/13 10/75 0
0,091 0,/48 0,/62
0,089 -1/37 0/16
0/1 -0/71 0,/47
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4. Conclusions

Therefore, it can be concluded that, with
other conditions remaining stable, climate
change will lead to a 2.4 megawatt increase
in peak electricity consumption in
Babolsar.
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