Supplementary Information

General characterisation of the climate of the Galapagos archipelago

To characterise the basic climate elements of the Archipelago, data of the four weather stations Baltra,
San Cristébal, Bellavista and Puerto Ayora were evaluated. Data of the Stations Bellavista and Puerto
Ayora were downloaded from the website https://www.darwinfoundation.org/en/datazone/climate/
puerto-ayora and the data of the stations Baltra and San Cristébal originates from METAR.
Additionally, datasets of the sea surface temperature (SST) [53] and of the trade wind temperature inversion
[54] were used. The spatial and temporal resolution is the same as for the cloud mask data.

The altitude and width of the trade wind temperature inversion layer were calculated based on the monthly
mean ERA5 data of temperature and geopotential [54]. The horizontal spatial resolution of this data set
was 0.25° x 0.25°, whereas the vertical resolution is based on 37 pressure levels from 1hPa to 1000 hPa [54].

Table S1: Coordinates of the weather stations.

Station | Longitude [] Latitude [] Altitude [m]
Baltra -90.15 -0.27 44
Bellavista -90.328160 -0.692384 223
Puerto Ayora | -90.302647 -0.743708 2
San Cristébal -89.614306 -0.904056 6
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Figure S1: Map of the Galapagos Archipelago with the weather stations.



Climate Statistics
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Figure S2: General climate statistics of Bellavista and Puerto Ayora.



Air Pressure [hPa)

San Cristobal

Baltra

351

25 1

20 1

TEmperature [°C]

--—- mean air temperature
min,max

---- mean air temperature
TN, max

Humidity [%]

- R
P W S I =) W]
W ¥ T . i 0

PaU R SR..Y; I |

¥

1040 4

=
[
(=

1000 {

5
=

&
=

£
=

T T T T
2018 20198 2020 2021

T T T T
2018 2019 2020 2021

Figure S3: General climate statistics of San Cristobal and Baltra.




Wind Statistics
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Figure S4: Seasonal wind statistics of the stations San Cristébal during hot season a) and cool season b)
and from the weather station Baltra, also for the hot season ¢) and the cool season d).
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Figure S5: Monthly wind statistics of Baltra.
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Figure S6: Monthly wind statistics of San Cristébal.



Trade Wind Inversion Layer
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Figure S7: Mean base height of the trade wind inversion layer (2000-2021). The inversion layer rarely forms
during the hot season. For the morning and evening of the hot season, only 16 of 110 data sets each showed
an inversion layer, which occurred only partially and did not cover the entire study area. Therefore, the
mean altitude does not reflect the typical situation in the hot season. [54]



Sea Surface Temperature
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Figure S8: The averaged sea surface temperature (2000-2021) for the hot and cool season, for the morning
and the evening overpass. [53]
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Results Random Forest Regression
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Figure S9: Results of the random forest regression of the hot season.
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Figure S10: Results of the random forest regression of the cool season.
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Statistics of Deviation of the resampled DEM
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Figure S11: Statistics of deviations in terrain altitude of the 30 m pixels in a 1km pixel. The classification
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of the x-axis is based on the 1km data set. The red dots mark the number of pixels in each altitude class.

12



