Supplementary Material 2
to ‘Kraemer & Kabisch 2022. Parks under stress: air temperature regulation of urban green
spaces under conditions of drought and summer heat.’

Details on random forest regression models

The random forest models for predicting hourly air temperatures from 6:00 on 30" to 6:00 on July 1°
2019 showed a wide range of performance quality. We optimized models using different
combinations of predictors (cf. Supplementary Table 2.1 below). At this, NDVI turned out to be
important for all 25 models to achieve best possible outcomes. On the other hand, the land-cover
data improved model performance only in 12 cases. Nevertheless, we could achieve reasonable
model outcomes only for eight points in time for which we found an OOB R? of at least 0.25 and a
maximum OOB error of 0.5 °C. Ten models had OOB-R? values below 0.25, and another seven
showed particular poor performance with a negative OOB R2. Validation, however, whenever
applicable, showed comparably good results with a maximum standard error of 0.26 °C. Temperature
offsets between modelled and measured values largely correspond to model performance. The eight
best evaluated models showed relative temperature offsets below 0.42 (or 42%) whereas offsets
above 0.5 (or 50%) were all related to poorly performing models (OOB R? < 0.12).



Table 2.1. Attributes (training and validation data, predictors used — marked with an X, error estimates) for the 25 random forest models. Selected models for detailed spatial assessment are highlighted in grey. Acronyms:

LC —land cover, nDSM — normalized Digital Surface Model, NDVI — Normalized Difference Vegetation Index, DEM — Digital Elevation Model, DOP — Digital Orthophoto, OOB — Out-of-bag.

Model Model number
attributes TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 Ti12 T13 Ti14 Ti5 T16 T17 T18 T19 T20 T21 T22 T23 T24
Points available 31 25 20 20 19 20 21 22 22 25 25 25 28 27 28 29 32 32 32 32 32 32 32 32 32
Park points 19 19 19 19 18 18 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Street points 12 6 1 1 1 2 2 3 3 6 6 6 9 8 9 10 13 13 13 13 13 13 13 13 13
Validation Yes No No No No No No No No No No No Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Va;gitt';’” 7 0 0 0 0 0 0 0 0 0 0 0 7 0 7 7 8 8 8 8 8 8 8 8 8
No trees 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Predictors
LC X X X X X X X X X X X X
nDSM X X X X X X X X X X X X X X X X X X X X X X
NDVI X X X X X X X X X X X X X X X X X X X X X X X X X
DEM X X X X X X X X X X X X X X X X X X X X X
DOP_Blue NA NA NA NA NA NA NA NA X X NA NA NA NA NA NA NA NA NA NA NA NA NA
OOB error 037 050 035 036 028 139 109 056 057 039 028 028 039 032 030 022 052 056 005 007 007 009 019 020 0.11
OO0B R? 0.12 005 060 060 056 -0.26 -0.28 -0.08 0.08 046 039 038 011 -0.24 004 035 018 0.17 012 -0.09 -0.17 -0.07 0.04 0.01 0.29
Validation error  0.26 NA NA NA NA NA NA NA NA NA NA NA 0.21 NA 019 0.08 012 0.12 005 0.10 0.07 0.08 016 017 0.17
Validation R2 0.15 NA NA NA NA NA NA NA NA NA NA NA 0.01 NA 0.22 037 000 018 009 0.10 0.24 003 0.16 0.07 o0.06
Tmin pred 18.77 20.82 22.83 26.23 29.44 31.43 3330 34.87 3589 36.69 37.33 37.68 37.26 36.20 34.63 32.59 28.87 27.76 28.38 26.94 24.80 23.36 22.00 21.33 21.54
Tmax pred 20.08 22.54 2499 2852 31.19 3393 3512 36.41 37.65 38.82 39.01 39.32 38.69 37.19 3591 34.03 30.60 29.52 28.94 27.44 25.24 2393 2298 22.33 22.45
Amplitude_pred 1.31 1.72 216 230 174 250 182 154 176 212 168 164 143 099 127 144 173 176 055 050 044 058 098 1.00 0.90
Tmin measured 18.29 20.33 22.48 25.93 28.98 31.15 32.72 34.15 35.13 36.17 36.94 37.13 36.93 35.90 34.04 32.12 28.33 26.73 27.95 26.70 24.53 23.14 21.74 20.60 21.34
Tmax measured 20.58 23.10 25.50 29.32 31.56 35.63 36.38 36.80 38.22 39.32 39.59 39.66 39.57 37.67 36.36 34.57 31.74 30.01 29.36 27.85 25.59 24.33 23.33 22.75 22.67
Amplitude 230 277 3.02 339 258 448 366 264 3.09 314 265 253 264 177 232 245 341 328 141 115 106 1.20 159 215 133
Tmin offset 048 048 035 030 046 027 058 071 076 052 040 055 033 030 060 048 054 103 043 0.24 0.27 022 027 073 0.20
Tmax offset -0.50 -0.56 -0.51 -0.79 -0.38 -1.70 -1.26 -0.39 -0.57 -0.50 -0.58 -0.34 -0.88 -048 -045 -0.54 -1.13 -049 -042 -041 -0.35 -0.40 -0.34 -042 -0.22
Offset absolute 099 105 086 109 084 197 185 110 133 102 097 089 121 078 105 102 168 152 08 065 062 062 061 1.15 042
Offset relative 043 038 028 032 032 044 050 042 043 032 037 035 046 044 045 041 049 046 061 056 059 052 038 053 032




