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S.1 Climate diagrams

Figure shows climate diagrams for (a) the Dallas/Fort Worth area with a humid subtropical
climate (Cfa) and (b) Seattle. Depending on the source, the climate for Seattle is classified as
warm temperate (Csb) or as oceanic (Cfb). Figure[S.2]shows climate diagrams for (a) Daggett in
the Mojave desert with a hot desert climate (BWh) (b) and Casa Blanca in Havana (Cuba) with
a tropical climate (A).

S.2 Irradiance distribution

Figure[S.3|shows the distribution of the global horizontal irradiance and the share of diffuse light
over the course of the year after applying the Perez Model for Seattle, Dallas, Mojave Dessert
and Havana.

S.3 Further results

Figure |S.4| shows how much the different irradiation components contribute to the total energy
yield for a bifacial module with d = 10 m module spacing and 6,, = 42° tilt in Seattle, Havana
and the Mojave Dessert.

Figure [S.5]shows the radiation yield for the Mohave Dessert and Havana for different module
spacing and tilt angles.
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(a) Dallas-Fort Worth, TX, United States Of America
329N, 97.03W | Elevation: 182 m | Climate Class: Cfa | Years: 1987-2016

[°C] [mm] Month Temp Precip
T 300 Jan 84 599
Feb 10.1 63.6
100 Mar 146 817
Apr 19.2 79.5
80 May = 236 1265
Jun 28.0 92.5
60 Jul 301 5538
Aug 304 526
40 Sep 263 580
Oct 204 89.2
20 Nov 140 718
Dec 9.1 66.9
0+ T T T T T T T T T T
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Temperature Mean: 19.5 °C Precipitation Sum: 897.9 mm
(b) Seattle, WA, United States Of America
47.6N, 122.33W | Elevation: 6 m | Climate Class: Cfb | Years: 1987-2016
[°C] [mm] Month Temp Precip
300 Jan 59 1440
Feb 6.7 87.3
100 Mar 84 1087
Apr 10.7 77.5
80 May 139 511
Jun 16.6 37.0
60 Jul 193 157

Aug 195 250

40 Sep 169 383

Oct 12.2 96.4

20 Nov 80 1665

Dec 53  139.2
OI T Ll L Ll Ll L Ll Ll J T T 0
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Temperature Mean: 12 °C Precipitation Sum: 986.8 mm
Data Source: www.ncdc.noaa.gov/ghcnm/ © ClimateCharts.net

Figure S.1: Climate diagrams for (a) the Dallas/Fort Worth area and (b) Seattle. These charts
were generated on|ClimateCharts.net|and are licensed under a Creative Commons Attri-
bution 4.0 International License.
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(a) Daggett/Faa Airport (Mojave desert), United States Of America
34.87N, 116.78W | Elevation: 585 m | Climate Class: BWh | Years: 1975-2004

[°C] [mm] Month Temp Precip

T 300 Jan 9.7 186
Feb 1.7 221

> - 100 Mar 149 152
Apr 18.4 59

40 - 80 May 238 28
Jun 28.5 2.0

304 - 60 Jul 317 142
Aug 309 6.0

204 - 40 Sep 276 139
Oct 213 23

104 - 20 Nov 13.1 48
Dec 8.8 11.3

0 0

Jan Feb  Mar A'pr May Jun  Jul A'ug S:ep Oct Nov Dec

Temperature Mean: 20.0 °C Precipitation Sum: 119 mm

(b) Casa Blanca (Havana), Cuba
23.17N, 82.35W | Elevation: 50 m | Climate Class: A | Years: 1987-2016

[°C] [mm] Month Temp Precip
300 Jan 223 914
Feb 226 62.6
> 100 Mar 232 480
Apr 248 754
4 80 May 259 793
Jun 271 172.8
3 60 Jul 275 1086
Aug 278 1264
2 40 Sep 273 1504
Oct 260 160.1
1 20 Nov 244 1202
Dec 23.0 759
0+ r r r r r r r r r r +0
Ja Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Temperature Mean: 25.2 °C Precipitation Sum: 1271.2 mm
Data Source: www.ncdc.noaa.gov/ghcnm/ © ClimateCharts.net

Figure S.2: Climate diagrams for (a) Daggett in the Mojave desert and (b) Casa Blanca in Ha-
vana, Cuba. These charts were generated on ClimateCharts.net|and are licensed under a
Creative Commons Attribution 4.0 International License.
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Figure S.3: 30 days moving average of isotropic diffuse light share (blue curve) and daily global
horizontal irradiance (orange curve) for the typical meteorological year.

Figure [S.7] and [S-§] show the optimisation result for the Mojave Dessert and Havana respec-
tively.

Figure [S.6] compares the optimisation results for bifacial and monofacial solar cells for the
Mojave Dessert and Havana.
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Figure S.4: (left) Different annual radiant exposure components for a bifacial solar cell in Seattle,
Havanna and Mojave Dessert. (right) Detailed picture for the back side. Simulated with module
spacing d = 10 m, module tilt 6,, = 42° m, module height # = 0.5 m and albedo A = 30%.
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Figure S.5: Annual radiant exposure for bifacial modules and the contributions from front and
back sides in a large PV field as a function of module spacing d and module tilt 6,,. Results
are shown for Havana (top row) and Mojave Dessert (bottom row). The annual radiation yield
is calculated using eq. (EI) with 11y = n;, = 1. Simulated with m module height 27 = 0.5 m and
albedo A = 30%.

(b) (c)

N
o

z 5 g
< (o) =
g 23] 2
g = k)
c = i ©
g 2% 2
r £ z
[} | 10 4 £
(v] S =1
S ° 5
T T 0 T T
0 10 20 0 0 10 20
land cost ($/m?) land cost ($/m?) land cost ($/m?)
- Mojave bifacial - Havana bifacial
== Mojave monofacial - = Havana monofacial

Figure S.6: Results of the optimisation for different land cost scenarios in Mojave Dessert (red
lines) and Havana (blue lines): (a) lowest LCOE and (b) optimal module tilt and (c) optimal
spacing. Simulations with albedo A = 30 %, module height h = 0.5 m and peak power costs ¢,
1000 $/kWh.
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Figure S.7: Results of the Bayesian optimisation for minimising LCOE of (a) bifacial and (b)
monofacial PV modules in the Mojave Dessert with the land cost ¢, scenarios 1, 2.5, 5, and 10
$/m?. Black dots mark evaluated configurations and the color map corresponds to the interpola-
tion by a Gaussian process. The red dot indicates the minimal LCOE. The blue curves indicate
winter solstice rule. Simulations with albedo A = 30 %, module height # = 0.5 m and peak
power costs ¢, = 1000 $/kWh.
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Figure S.8: Results of the Bayesian optimisation for minimising LCOE of (a) bifacial and (b)
monofacial PV modules for Havana with the land cost ¢; scenarios 1, 2.5, 5, and 10 $/m?2.
Black dots mark evaluated configurations and the color map corresponds to the interpolation by
a Gaussian process. The red dot indicates the minimal LCOE. The blue curves indicate winter
solstice rule. Simulations with albedo A = 30 %, module height 2 = 0.5 m and peak power costs
cp = 1000 $/kWh.
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