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How climate change is affecting the
patterns of electricity demand in Spain

J.M. Garrido-Perez'* | D. Barriopedro?, C. Ordéfiez' and R. Garcia-Herrera®
1Dpto. Fisica de la Tierra y Astrofisica, Universidad Complutense de Madrid, Madrid, Spain

’Instituto de Geociencias, CSIC-UCM, Madrid, Spain

2019+

d

¥
&

_ _ UNIVERSIDAD ESCUELA DE
josgarri@ucm.es COMPLUTENSE DRCICRARS

DDDDDDDD

MADRID

1. Introduction

Climate change is one of the main concerns worldwide due to its environmental and socio-political implications. In particular, the need to balance
electricity supply and demand has become an important international policy concern in a context of growing world energy consumption. However, there
has been little quantitative analysis about how the regional patterns of electricity demand will change under global warming. This work analyses the
expected future demand in Spain by using projected temperatures from climate models and an observational demand-temperature relationship.

2. Temperature H. How do electricity demand patterns change with global warming?
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6. When will these changes occur?
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The rate of change of the electricity demand patterns depends on the Representative Concentration
Pathway (RCP) considered. Here we illustrate the seasonal frequency occurrence of electricity de-
mand extremes per decade under a “business as usual” scenario. Based on this, most of the extremes
will occur in summer by the mid-century.
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4. Demand - Temperature relation

Temperature is the main meteorological driver
of the day-to-day variability of electricity de-
mand. This relationship is characterized by an 2070-2079
asymmetric U-shaped curve with a minimum
around 17°C that increases monotonically for
lower and higher temperatures.
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/. Conclusions

W
(0]

Climate change presents a challenge to electric power infrastuctures. Since the beginning of the
century, Spain has experienced a strong penetration of air conditioning and higher temperatures
due to global warming will intensify this trend. The results presented here show a widening of the
distribution of daily electricity demand and a seasonal shift of extremes from winter to summer. The
implications of these changes of electricity demand patterns for energy system are relevant and might
help policy-makers to plan the tuture electricity pool design.
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