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INTRODUCTION CALIFORNIA SUMMER TEMERPATURE PROJECTED ENERGY DEMAND

Climate-Driven Increases in Extreme Heat and Energy Demand in California

Norman L. Miller!, Katharine Hayhoe?, and Jiming Jin', Alan H. Sanstad?, and Maxmilian Auffhammer#*

Summer temperatures under scenarios of future climate change By 2100, state-wide summer temperature increases range from 2-5°C under the lower Present world demand for energy is approximately equivalent to a continuous power consumption of 13 trillion

are projected to increase considerably, accompanied by longer, B1 scenario up to 4-8 ° C under the higher Alfi scenario, with shifts towards more O (168, L) I, WD EYSgReseyee ENSCrueien Enmtl GIENEY Gliie Gy, S @yt GUbel popriiiin G & WAL
.y " - . accompanied by rapid technology growth is projected to more than double energy demand to 30 TW by 2050 and to

more frequent, and more severe extreme heat conditions. These frequent extreme heat conditions occurring through changes in both the mean and e (T (0o (T G (o 26 F17 Fy ARG et aremy (e o on e aroerd) (randl sl AT

projections have important implications for energy demand in variance of summer temperatures. In particular, heat extremes, defined here as the 90th summer demand due to high temperature approaching 65 GW by 2010.

California, a region where suppliers are already challenged by percentile of mean-daily summer temperatures, will be exceeded A-A’% of summer

growing population and increasing summer demand. Here, we days under the Alfi scenario, B-B’% of summer days under the A2 scenario, and C-

analyze the potential impacts of rising temperature on California C’% of summer days under the B1 scenario. Through statistical downscaling of daily EXTREME TEMPERATURE AND ENERGY DEMAND

heat and energy demand based on projections from three temperatures, we also generated Cooling Degree Day (CDD) projections to reflect a base Using observed correlations between energy demand and temperature, we estimate the additional

atmosphere-ocean general circulation models (AOGCMs) — human comfort level related to air conditioning for five California cities (Los Angeles, energy supply that would be required to meet the Cooling Degree Day (CDD) demands based on a

HadCM3, GFDL, and PCM - forced with the IPCC SRES with Sacramento, Fresno, San Francisco, and San Bernardino). CDD values show the largest sliding scale from 65°F (the current-day definition) up to 75°F, to simulate the potential role of

higher (Alfi), mid-high (A2), and lower (B1) emission scenarios. increases for coastal areas, and increase northward from Los Angeles to San Francisco. adaptation. Without taking into account the competing effects of population increases, technological

advances, or adaptation strategies, we estimate that by 2100 California could require more than 10,000
MW of additional power during peak summer days for residential cooling purposes alone, an amount

that exceeds current-day California energy capacity by 17%. Based on these projections, future
EXTREME HEAT AND HEATWAVES brownouts and blackouts may be more frequent, unless active prevention measures are taken, such

. o E—— ' ST as increased energy efficiency practices, conservation, or reliance on alternative energy sources.
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