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Supplementary Information

Supplementary Figures
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Supplementary Figure 1: Highlighted states represent areas where the selected-features
model outperform the air-temperature-only models in terms of predictive accuracy.
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Supplementary Figure 2 and 3: Scale bars go from -8 to 26%. The relative improvement
of the selected-features models over air-temperature-only models in terms of predictive
accuracy—based on out-of-sample RMSE values—for the 50th quantile (a), and 90th
quantile predictions (b). The RMSE values have not been included in areas where the
state-level selected-features models did not out-perform the air-temperature-only models.
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Supplementary Figure 4 The relative increase of projected demand by the selected-
features model over the air-temperature-only model for average consumption levels and
90th quantile predictions for all states.
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Supplementary Figure 5: Flow chart with the implemented methodology, complement-
ing Methods section Projected climate data. The two stages in model development (mod-
eling with observed data and sensitivity analysis with projected data) are represented by
the vertical direction of the flow chart (from the observed data collection until results pro-
cessing, continuous arrows) and the horizontal direction of the flow chart (from projected
climate data until the 90th quantile sensitivity analysis, dashed arrows).
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Supplementary Figure 6 and 7: (a) Out of sample R2 air-temperature-only models. Red
tones represent values negative or close to zero. Values in green are greater than 0.5;
same color scheme for both R2 plots.(b) Out of sample R2 Selected features. As in the air
models, the northwest region did not present a good fit and the southern region presents
good fit with clear improvements, like in TX, from 0.66 to 0.71.
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Supplementary Note 1

Energy consumption during summer represents a high percentage of total con-
sumption in the U.S. The observed data from 1990 to 2016 reveal that the summer
months (i.e., May, June, July and August) account for an average of 35% of to-
tal energy consumption, and even exceeding 40% in some states (Supplementary
Figure 1). States which consumption is equal greater than 40% represent a highly
meaningful peak.

The highlighted states in Supplementary Figure 1 signify areas where account-
ing for humidity in addition to surface temperature leads to an improved accuracy
in characterizing the climate sensitivity of electricity demand. In other words, the
selected-features models outperform the air-temperature-only model, in terms of
predictive accuracy, in the highlighted states.
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