






6.1.3 ‘Diurnal’ and ‘nighttime’ heat waves and tropical nights
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Table 4.7 Water savings achieved by covering the basin’s free surface with Ciel et Terre (type A) 

Table 4.8 Water savings obtained by covering the basin’s free surface with NRG (type B) floating 

Table 4.9 Water savings obtained by covering the basin’s free surface with Ocean Sun (type D) 



Table 4.13 Water savings achievable by covering the basin’s free surface with Ciel et Terre 

Table 4.14 Water savings achievable by covering the basin’s free surface with NRG technology (type 



fitting probability distributions for hourly summer tₐ data, with the normal 
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from Working Group I identified human influence on climate change as “unequivocal” 
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increase would affect Europe’s electricity system more strongly than a +1.5 °C rise 
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To the author’s knowledge, little has been written on the impacts of climate change on the 
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ܧܮܱܮ =  ∑ ℎாேௌ,௞௡௞=1݊ℎாேௌ,௞ ݊

expression based on economic parameters, namely the Cost of New Entry (CONE, in €/MW), which 

Lost Load (VOLL, in €/MWh)

ܧܮܱܮ = ܮܮܱܸܧܱܰܥ 
= ܧܮܱܮ  3 ℎ
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To the author’s 



Kendall’s coefficient is not used, as the analysis is carried out on “pure” continuous data that do not 

have ranks to which Kendall’s coefficient can be applied.
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hypothesis. Specifically, the t statistic, which follows a Student’s t distribution with n−2 degrees of 
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Finally, there are no universal threshold values that objectively separate “strong” from “weak” ݎ





⍺ and β. Parameter ⍺



usually less than one, and represents low rainfall events, while β
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The model’s validity is further tested for two 
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introduced for the first time in the literature (to the author’s knowledge) as a 

together with the seasonal cycle, is governed by the Earth’s rotation and revolution. These processes 
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axis (azimuth) tracker that rotates to follow the Sun’s path

axis (azimuth) tracker that rotates to track the Sun’s 
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adjusts the tilt between −60° and 60° while facing east–
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on reservoirs that, to the authors’ knowledge, have not yet been considered 
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temperature at 2 m (Tₐ, °C), relative humidity at 2 m (RH, %), global solar radiation (GSR, Wh/m²), 
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of the water body must also be included, as variations in the water body’s heat storage affect th
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Water savings achieved by covering the basin’s free surface with Ciel et Terre (type A) floating systems, shown for the 

૜ ૜ ૜

Water savings obtained by covering the basin’s free surface with NRG (type B) floating systems, for the three coverage 



૜ ૜ ૜

Water savings obtained by covering the basin’s free surface with Ocean Sun (type D) floating systems, for the three 

Ecum(mm) Ecum(m3) Ecum(mm) Ecum(m3) Ecum(mm) Ecum(m3)
Dec - 21 9.07 3.95e+03 9.47 4.12e+03 10.24 4.45e+03
Jan - 22 19.44 8.40e+03 20.68 8.90e+03 23.11 1.00e+04
Feb - 22 22.77 9.80e+03 24.61 1.06e+04 28.22 1.21e+04
Mar - 22 29.20 1.26e+04 31.8 1.37e+04 36.97 1.59e+04
Apr - 22 36.19 1.56e+04 39.85 1.72e+04 47.12 2.03e+04
May-22 38.36 1.65e+04 42.75 1.84e+04 51.48 2.21e+04
Jun - 22 48.51 2.09e+04 53.87 2.32e+04 64.49 2.77e+04
Jul - 22 56.14 2.42e+04 62.47 2.69e+04 75.00 3.23e+04

Aug - 22 57.70 2.49e+04 64.12 2.77e+04 76.82 3.31e+04
Sep - 22 62.39 2.72e+04 68.87 3.00e+04 81.69 3.55e+04
Oct - 22 42.33 1.82e+04 46.02 1.98e+04 53.33 2.30e+04
Nov - 22 44.16 1.90e+04 47.76 2.06e+04 54.90 2.37e+04

466.27 2.01e+05 512.27 2.21e+05 603.38 2.60e+05
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Water savings achievable by covering the basin’s free surface with Ciel et Terre technology (type A) at the three different 

Water savings achievable by covering the basin’s free surface with NRG technology (type B) at the three different 

Ecum(mm) Ecum(m3) Ecum(mm) Ecum(m3) Ecum(mm) Ecum(m3)
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ி௉௏ ௖௨௠ܧ௙௥௘௘ ௖௨௠ܧ
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m3ߟ
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est annual water loss. The ranking of the systems’ efficiency values 
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centers worldwide, and was used in the IPCC’s Sixth Assessment Report (
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curve, representative of the turbine’s production profile, but 
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10⁻⁴) and when the number of iterations exceeds N = 1000.
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sources (RES) to supply at least 65% of Italy’s final electricity consumption by 2030

Terna’s 2022 Scenarios Description Document, achieving this objective would require the installation 
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Dynamic Thermal Rating of overhead transmission lines. To the authors’ knowledge, however, a 
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(ݔ)expܨ
max1≤t≤T(|Fexp(xt) − Fth(xt)|)  

Fexp(xt) Fth(xt) xt

NRMSE =  1∆θ √1T ∑(Fexp(xt) − Fth(xt))2T
t=1  

ߠ∆ Ta

NMAE = 1∆θ (1T ∑|Fexp(xt) − Fth(xt)|T
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𝑇syn-mean 𝑇syn-95p

obtained from NASA’s POWER project, 
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fitting probability distributions for hourly summer tₐ data, with the normal distribution included for 
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that the algorithm performs satisfactorily for the study’s purposes. Moreover, no clear trends were 
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—one of Italy’s major electricity market —
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‘ ’ and ‘nighttime’ heat waves and tropical nights 
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Weather variables are extracted for three of Sicily’s main electricity load centers: Catania (CT), Messina 
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hampers the human body’s ability to dissipate heat
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sectors are responsible for the largest shares of CO₂ emissions 

amount of CO₂ emitted per kilowatt



(Pr), ambient air temperature (Tₐ), and wind speed (W)
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NASA’s database

Ta– Ta–



Among the correlation measures available in the literature, Pearson’s (P) and Spearman’s (S) 

Ta
Ta–

௦ݎ = 1 − 6 ∑ ௜2ܰ(ܰ2ܦ − 1) 
ܰ ௦ݎ௜ܦ

Once synthetic hourly profiles of GSR, Pr, Tₐ, and W are generated, both



𝑇௖௘௟௟ ⍺PV⍺PV typically ranges between −0.5 

and −0.4 %/°C (e.g., ⍺PV −
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, relating the inlet water temperature (℃) to 
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ξ
ξ = ε + δ − ε1 + eγ(Ta−βξ)    

ξ 𝑇௔ ℃ ℃కߚߜ εγ 1 ℃⁄
γ = 1
zone, multiplied by the probability distribution of the plant’s producibility index 

between the plant’s producibility during that period and its average producibility over the same period

An “average seasonal day” is defined by selecting one representative non
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circles) Tₐ–

the maximum and minimum inlet water temperatures are set to 40℃ and 1.5℃, respectively, 

while the air temperature at the curve’s inflection point is set to 20℃. ߜ కߚ
to 35℃, and ε
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adequacy analyses. By applying Pearson’s and Spearman’s coefficients to the Ta– Ta–
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resilience of European power generation to 1.5 °C, 2 °C and 3 °C warming," 
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