Brief communication: Interest of a regional climate model against
ERAS to simulate the near-surface climate of the Greenland ice
sheet

Alison Delhasse !, Christoph Kittel !, Charles Amory !, Stefan Hofer !?, and Xavier Fettweis !

I'Laboratory of Climatology, Department of Geography, SPHERES, University of Liége, Li¢ge, Belgium
2School of Geographical Sciences, University of Bristol, Bristol, UK

Correspondence to: Alison Delhasse (alison.delhasse @uliege.be)



Table S1. Dismissed AWS per studied variable (2-m temperature, 10-m wind speed, longwave and shortwave downward radiative flux) and

justifications.
Variable AWS Justification
SCO_L  Difference between AWS and interpolated model elevations higher than 250 m in absolute value for all models
TAS_A exemple fev et mars 2014: obs » par rapport a MAR (voir resume station)
Surface Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
Pressure  QAS_A Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
TAS_L Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
SCO_L  Difference between AWS and interpolated model elevations higher than 250 m in absolute value for all models
TAS_A Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
M NUK_L Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
TAS_L Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
SCO_L  Difference between AWS and interpolated model elevations higher than 250 m in absolute value for all models
Wind SCO_U Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
Speed QAS_A Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
NUK_L Defavourable statistic comparisons (correlation, RMSE and RMSEc) for the 5 simulations*
SCO_L  Difference between AWS and interpolated model elevations higher than 250 m in absolute value for all models
LWD Inconsistencies and period of malfunction have been evidenced from visual inspection of the time series :
QAS_U Feb-May and Jul-Aug 2012, Feb-Jul 2015
NUK_U Dec 2010, Jan-Aug 2011
TAS_U Jan-Jul 2011
SCO_L  Difference between AWS and interpolated model elevations higher than 250 m in absolute value for all models
Inconsistencies and period of malfunction have been evidenced from visual inspection of the time series :
SWD QAS_U Feb-May and Jul-Aug 2012, Nov-Dec 2013, Jan-Apr 2014 and Feb-Jul 2015
NUK_U Jan-Aug 2011
NUK_L Jan-Jun 2011
TAS_U Jan-Jul 2011

* Suggesting a likely influence of local surface conditions not represented at the model resolutions



Difference in elevation (m) with :

AWS Lat Lon Elev. (m) MAR ASR E5 EI
KPC_L 7991 -24.09 370 176 140 172 229
KPC_U 79.83 -25.17 870 -15 -71 -83 -65
SCO_L 7223 -26.82 460 881 895 743 723
SCO_U 7239 -27.24 970 245 385 360 350
TAS_A  65.78 -38.90 890 95 251  -401 87
QAS_ U 61.18 -46.82 900 42 292 -55 233
QAS_A 6124 -46.73 1000 20 -167 -139 159
NUK U 6451 -49.27 1120 -51 -104 -16 22
NUK_N 6495 -49.89 920 -67 -92 -84 30
KAN_L 67.10 -49.95 670  -112  -112 -70 164
KAN_M 67.07 -48.83 1270 12 -10 30 -12
KAN_U 67.00 -47.02 1840 3 1 -3 -30
UPE_U 7289 -53.57 940 33 -3 =27 -8
THU_L 7640 -68.27 570 -43  -106  -280 -187
THU_U 7642 -68.14 760  -159 281 -454 -379
NUK_L 6448 -49.54 530 299 216 298 537
QAS_L 61.03 -46.85 280 119 6 151 770
QAS_M 61.10 -46.83 630 -31  -251 117 451
TAS_L  65.64 -38.90 250 14 -29 239 736
TAS_U 6570 -38.87 570  -142 275 -83 410
UPE_L 72.89 -54.30 220 2 319 350 449

Table S2. Differences in elevation (m) with AWS of the PROMICE network for the four models (MAR, ASR, ES5 and ES5).



Surface pressure (hPa) Annually Summer

MAREs MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -22.62 22.66 147 0.99 | -21.63 21.66 1.01  0.99
KPC_U 0.59 1.27 1.12  0.99 0.21 0.9 0.88 0.99
SCO_L* -102.07  102.12 3.1 096 | -98.48 98.49 1.53 098
SCO_U -28.08 28.11 1.28 099 | -27.29 27.31 094 0.99
TAS_A* 11.37 11.97 376 0.96 11.02 11.05 0.83  0.99
QAS_U 3.73 4.15 1.83  0.99 3.65 3.77 092 0.99
QAS_A* -1.84 4.23 381 095 -0.87 4.26 4.17 0.83
NUK_U 5.2 5.31 1.03 1 4.87 4.94 0.84 0.99
NUK_N 5.78 5.86 0.98 1 5.34 54 0.77  0.99
KAN_L 12.94 12.98 0.98 1 12.27 12.29 0.76  0.99
KAN_M -2.58 2.73 0.88 1 -2.7 2.77 0.63 1
KAN_U -0.84 1.2 0.85 1 -0.9 1.12 0.67 0.99
UPE_U -2.38 2.98 1.78  0.99 -2.64 3.1 1.63 0.97
THU_L 1.84 221 122 0.99 1.6 1.82 0.87 0.99
THU_U 16.65 16.69 1.13 1 15.59 15.6 0.56 1
NUK_L -34.72 34.78 2.03 098 | -33.72 33.75 143 098
QAS_L -13.67 13.79 1.87  0.99 | -13.57 13.66 1.49 0.98
QAS_M 242 2.72 1.22 0.99 2.39 2.47 0.61 1
TAS_L* -0.33 8.35 834 0.84 0.19 10.07 10.07 045
TAS_U 17.28 17.36 1.66  0.99 16.34 16.37 098 0.99
UPE_L -1.69 2.1 1.25  0.99 -1.8 2.08 1.03  0.99
All AWS -8.42 16.17 1.83 098 -8.54 15.75 141  0.96
17 selected AWS -2.87 10.71 1.35  0.99 -3.18 10.35 097 0.99

* Dissmissed in the study. see Table S1

Table S3. Annual and summer surface pressure (hPa) mean bias (MB). RMSE. centered RMSE (RMSEc) and correlation (r) between daily
observations at PROMICE AWS and MARgs over 2010 — 2016.



Surface pressure (hPa) Annually Summer

MARGE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -21.86 21.9 1.37 099 | -20.87  20.89 096 0.99
KPC_U 1.35 1.7 1.03  0.99 0.99 1.29 0.82 0.99
SCO_L* -101.47 101.52 311 096 | -97.79  97.81 1.56  0.97
SCO_U -2746 2749 1.25 099 | -26.59  26.61 092 0.99
TAS_A* 11.85 12.44 378 096 | 11.48 11.51 0.78  0.99
QAS_U 43 471 1.91 099 4.23 4.34 097 0.99
QAS_A* -1.33 4.06 384 095 -0.32 4.12 411 0.84
NUK_U 5.93 6.03 1.08 1 5.59 5.66 0.87 0.99
NUK_N 6.45 6.52 1 1 6.04 6.09 0.79 0.99
KAN_L 13.76 13.79 0.98 1 13.08 13.1 0.77  0.99
KAN_M -1.79 2 0.9 1 -1.88 1.98 0.63 1
KAN_U -0.09 0.9 0.9 1 -0.1 0.68 0.68 0.99
UPE_U -1.28 221 1.8 0.99 -1.56 2.26 1.64 0.97
THU_L 3.92 4.09 1.18  0.99 3.61 3.71 0.84 0.99
THU_U 18.73 18.76 1.13 1 17.58 17.59 0.65 1
NUK_L s34 34,07 2.08 098 | -33.01 33.04 1.48 0.97
QAS_L -13.09 13.24 1.98 0.99 | -13.01 13.1 1.54  0.98
QAS_M 2.99 3.29 1.37  0.99 3.08 3.13 0.58 1
TAS_L* 0.18 8.32 832 0.84 0.58 10.04 10.02 0.46
TAS_U 17.76 17.85 1.74 099 | 16.75 16.78 0.99 0.99
UPE_L -0.46 1.33 1.25 099 -0.68 1.25 1.04  0.99
All AWS -7.58 16.22 1.85 098 -7.69 15.77 142 0.96
17 selected AWS -1.97 10.8 1.37 0.99 -2.28 10.41 0.99 0.99

* Dissmissed in the study. see Table S1

Table S4. Same as Table S3 but for MARGE;.



Surface pressure (hPa) Annually Summer
ASR MB RMSE RMSEc r MB RMSE RMSEc T

KPC_L -16.69 16.72 098 0.99 | -16.06 16.08 0.71 0.99
KPC_U 8.72 8.77 0.97 1 7.92 7.94 0.64 1
SCO_L* -102.45 102.5 324 095 | -98.62  98.63 1.46  0.98
SCO_U -42.31 42.33 142 099 | -40.88  40.88 0.69 0.99
TAS_A* 29.88  30.09 359 097 | 2949 29.5 0.59 1
QAS_U 3312 33.16 1.69 099 | 3272 3273 0.72  0.99
QAS_A* 19.74  20.09 373 095 | 2043 20.83 407 0.84
NUK_U 11.58 11.62 0.88 1 11.34 11.35 0.66 1
NUK_N 9.58 9.61 0.71 1 9.29 9.31 0.55 1
KAN_L 13.57 13.58 0.62 1 13.13 13.14 0.42 1
KAN_M 0.63 0.83 0.55 1 0.61 0.7 0.34 1
KAN_U 0.21 0.59 0.55 1 0.25 0.47 0.4 1
UPE_U 3.08 3.49 1.63 099 2.75 3.12 1.47 0098
THU_L 11.92 11.98 1.16 099 | 11.33 11.36 0.79 0.99
THU_U 33.51 33.55 .51 099 | 31.82 31.83 0.65 1
NUK_L -24.21 24.27 1.69  0.99 | -23.31 23.34 1.21 098
QAS_L 0.07 1.48 1.47  0.99 0.06 1.29 1.29  0.98
QAS_M 28.5  28.51 0.77 1| 28.08 28.08 0.32 1
TAS_L* 5.39 9.82 821 0.85 5.98 11.56 99 047
TAS_U 3347 3349 1.12 1] 3238 3239 0.6 1
UPE_L -38.94  38.98 1.73  0.99 | -37.38 37.4 1.07  0.99

All AWS -3.34  23.05 1.69 0098 -3.62 2234 122 097

17 selected AWS 1.85 17.76 1.19  0.99 1.44 17.16 0.78 0.99

* Dissmissed in the study. see Table S1

Table S5. Same as Table S3 but for ASR.



Surface pressure (hPa) Annually Summer
ERAS MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -20.65 20.67 0.86 1| -19.81 19.81 0.45 1
KPC_U 10.24 10.28 0.89 1 9.32 9.34 0.5 1
SCO_L* -85.12 85.17 2.69 097 -82 82.01 1.26  0.98
SCO_U -39.21 39.23 1.23  0.99 | -38.03 38.04 0.67 0.99
TAS_A* 48.51 48.65 3.65 097 | 47.81 47.82 0.7 1
QAS_U 6.58 6.77 1.56  0.99 6.52 6.56 0.68 0.99
QAS_A* 17.47 17.85 3.67 095 17.99 18.45 4.06 0.84
NUK_U 247 2.57 0.7 1 2.21 2.28 0.58 1
NUK_N 9.28 9.29 0.6 1 8.73 8.73 0.38 1
KAN_L 9.16 9.19 0.68 1 8.6 8.61 0.42 1
KAN_M -3.44 3.47 043 1 -3.54 3.55 0.23 1
KAN_U 0.77 0.86 0.39 1 0.68 0.77 0.35 1
UPE_U 6.43 6.64 1.65 0.99 5.81 5.99 146 098
THU_L 34.1 34.15 1.83 098 | 32.54 32.55 1 099
THU_U 55.66 55.7 2.34 098 53 53.01 091 0.99
NUK_L -33.18 33.22 1.64 099 | -32.26 32.28 1.18  0.98
QAS_L -15.65 15.71 1.39 099 | -1541 15.47 1.27  0.98
QAS_M -13.24 13.25 0.57 1] -12.82 12.82 0.26 1
TAS_L* -25.68 26.97 824 0.85 | -24.49 26.39 9.84 047
TAS_U 11.59 11.62 0.81 1 10.94 10.95 0.5 1
UPE_L -42.54 4257 1.71 099 | -4097  40.99 1.06  0.99
All aws -6.13 23.76 1.65 0.98 -6.3 23.13 1.18 097
17 aws -1.83 18.45 1.17  0.99 -1.96 18.03 0.74  0.99

* Dissmissed in the study. see Table S1

Table S6. Same as Table S3 but for ERAS.



Surface pressure (hPa) Annually Summer
EI MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -28.17 28.2 .13 099 | -26.95 26.95 0.58 1
KPC_U 7.87 791 0.81 1 7.25 7.27 0.53 1
*SCO_L -83.6 83.64 2.69 0.97 | -80.39 80.4 122 0.99
SCO_U -38.61 38.64 126 0.99 | -37.32 37.33 0.62 1
*TAS_A -7.48 8.3 359 097 -7.46 7.48 0.53 1
QAS_U -25.55 25.61 1.7 099 | -25.02  25.03 0.81 0.99
*QAS_A -15.89 16.31 3.68 095 -14.7 15.26 4.1 0.84
NUK_U -2.28 24 0.76 1 -2.38 2.46 0.62 1
NUK_N -4.09 4.13 0.58 1 -4.14 4.17 0.46 1
KAN_L -18.44 18.46 0.88 1| -17.76 17.77 0.5 1
KAN_M 1.27 1.35 0.47 1 1.09 1.13 0.29 1
KAN_U 347 3.51 0.46 1 3.38 34 0.36 1
UPE_U 4.47 4.76 1.62  0.99 3.93 4.19 143 098
THU_L 22.23 22.28 .51 099 | 21.16 21.18 0.96 0.99
THU_U 45.93 45.97 2.02 098 | 43.67 43.68 0.84 0.99
NUK_L -61.01 61.05 23 098 | -59.27 59.28 1.32  0.98
QAS_L -87.14 87.17 2.56 098 | -85.47 85.49 1.7 097
QAS_M -50.84  50.87 1.54 099 | -49.38  49.39 0.58 1
*TAS_L -82.93 83.35 84 0.84 | -80.86 81.44 9.7 048
TAS_U -45.31 45.32 1.24 1 -45 45.01 0.79  0.99
UPE_L -53.8 53.84 2.08 098 | -51.78 51.79 1.15  0.99
All AWS -25.15 33.61 1.82 098 | -24.33 32.71 1.24 097
17 selected AWS -19.09 28.92 1.36 099 | -18.26 27.96 0.83  0.99

* Dissmissed in the study. see Table S1

Table S7. Same as Table S3 but for ERA-Interim.



T2M (°C) Annually Summer

MAREs MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L 2.94 2.84 097 11.07 | 1.79 1.5 091 2.67
KPC_U 2.56 2.53 0.98 11.66 | 1.27 1.18 094 3.11
SCO_L* 543 2.96 0.95 9.16 | 4.23 2.11 071 154
SCO_U 2.58 2.19 0.97 9.32 | 1.86 1.67 0.88 1.96
TAS_A* 2.15 2.13 0.95 6.9 | 1.36 1.35 0.68 1.68
QAS_U 2.55 2.52 0.94 73 | 1.14 1.06 0.76  1.53
QAS_A 3 2.94 0.93 7.92 | 1.56 1.21 0.77 1.88
NUK_U 1.86 1.86 0.98 8.62 | 1.81 1.26 0.85 1.85
NUK_N 2.14 2.08 0.98 8.39 | 3.03 2.03 0.81 1.71
KAN_L 2.12 2.1 0.98 9.57 | 1.87 0.88 0.89 1.88
KAN_M 2.26 2.23 0.98 1033 | 1.02 1.02 0.92 238
KAN_U 2.58 2.43 0.97 10.66 | 1.39 1.39 091 3.33
UPE_U 2.01 2.01 0.98 10.14 0.9 0.79 096 242
THU_L 2.98 2.32 0.98 10.31 | 1.55 1.13 093 2.77
THU_U 241 2.16 0.98 1041 | 1.16 0.98 094 2091
NUK_L* 3.51 2.9 0.96 8.06 | 1.92 1.83 0.71 1.96
QAS_L 2.1 2.03 0.97 6.28 | 2.27 1.38 0.77 1.5
QAS_M 1.4 1.37 0.98 7.16 | 1.22 0.58 0.88 0.93
TAS_L* 2.53 249 0.93 5.35 | 3.41 2.11 059 134
TAS_U 2.31 2.01 0.95 6.07 | 2.89 1.37 079 144
UPE_L 2.75 2.68 0.97 9.89 | 2.45 1.49 0.82 243
All AWS -0.39 2.65 2.36 0.97 0.3 1.93 1.37 0.83
17 selected AWS | -0.04 241 2.28 0.97 | 0.44 1.69 1.24  0.87

* Dissmissed in the study. see Table S1

Table S8. Annual and summer near-surface temperature (T2M, °C) mean bias (MB). RMSE. centered RMSE (RMSEc) and correlation (r)
between daily observations at PROMICE AWS and MARgs over 2010 — 2016.



T2M (°C) Annually Summer
MARE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L 2.7 2.65 0.97 11.07 | 1.55 1.46 092 2.67
KPC_U 243 2.33 0.98 11.66 1.1 1.1 094 3.11
SCO_L* 54 2.92 0.95 9.16 4 2.06 071 154
SCO_U 2.56 2.18 0.98 9.32 | 1.71 1.61 0.88 1.96
TAS_A* 2.21 2.19 0.95 6.9 | 1.33 1.3 0.69 1.68
QAS_U 2.56 2.52 0.94 7.3 | 1.16 1.03 0.77 1.53
QAS_A 3.07 3.03 0.93 7.92 | 151 1.23 0.75 1.88
NUK_U 1.9 1.9 0.98 8.62 | 1.93 1.23 0.85 1.85
NUK_N 2.21 2.11 0.98 8.39 | 3.23 1.96 0.81 1.71
KAN_L 2.12 2.08 0.98 9.57 | 1.95 0.89 0.89 1.88
KAN_M 2.16 2.13 0.98 10.33 | 0.98 0.97 0.93 238
KAN_U 2.55 2.4 0.97 10.66 | 1.42 1.42 091 3.33
UPE_U 2.01 2.01 0.98 10.14 | 0.89 0.82 095 242
THU_L 3.09 2.56 0.98 1031 | 1.24 1.24 092 277
THU_U 2.52 2.33 0.98 1041 | 1.05 1.03 094 2091
NUK_L* 3.48 2.96 0.96 8.06 2 1.84 0.7 196
QAS_L 2.15 2.1 0.96 6.28 | 2.37 1.4 0.76 1.5
QAS_M 1.41 1.36 0.98 7.16 | 1.27 0.58 0.86 0.93
TAS_L* 2.65 2.59 0.93 5.35 | 3.65 1.96 0.64 134
TAS_U 2.44 2.09 0.95 6.07 | 3.24 1.34 079 144
UPE_L 2.81 2.8 0.97 9.89 2.5 1.52 0.82 243
All AWS -0.34 2.66 2.38 0.97 | 0.58 1.93 1.36 0.84
17 selected AWS | 0.01 242 2.29 0.97 | 0.72 1.68 1.24  0.87

* Dissmissed in the study. see Table S1

Table S9. Same as Table S8 but for MARGE;.
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T2M (°C) Annually Summer
ASR MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -2.74 3.92 2.81 097 | -2.06 2.66 1.69 0.87
KPC_U -0.27 1.98 1.96 0.99 | -0.78 1.35 1.1 094
SCO_L* -5.36 6.04 277 096 | -4.96 5.26 1.75  0.71
SCO_U -3.66 4.12 1.88 098 | -3.57 3.77 1.23 0.9
TAS_A* 1.23 222 1.85 097 | 0.14 1.32 1.31 0.71
QAS_U 2.06 3.31 259 094 1.66 2.11 1.3 0.71
QAS_A 0.82 32 3.09 092 | -0.29 1.34 1.3 0.73
NUK_U -0.37 1.86 1.82 098 | 0.54 1.27 1.15 0.88
NUK_N 0.9 2.07 1.86  0.99 2.84 3.12 1.29  0.92
KAN_L 0.49 1.95 1.89  0.99 2.09 2.22 0.75 0.95
KAN_M -0.51 2.09 2.03 098 -0.7 1.49 1.32  0.89
KAN_U -1.28 2.67 234 098 | -1.64 2.28 1.59 0.9
UPE_U -0.23 1.83 1.82 098 | -0.16 0.95 0.94 0.95
THU_L -1.73 3.01 246 098 | -0.94 1.97 1.74  0.78
THU_U -0.67 2.51 242 098 | -0.14 1.77 1.77  0.79
NUK_L* -1.63 3.66 328 0.96 1.38 2.2 1.71  0.74
QAS_L 0.13 1.68 1.67 098 | 2.09 2.28 091 0.88
QAS_M 1.47 1.85 1.13 0.99 1.79 1.93 0.73  0.92
TAS_* 0.13 1.48 147 097 | 0.85 1.5 123 0.72
TAS_U 1.51 2.03 1.36 097 1.39 1.67 0.94 0.83
UPE_L -1.52 3.34 298 096 | -0.74 1.58 1.39  0.88
All AWS -0.75 2.76 22 097 | -0.23 2.15 1.32 0.84
17 selected AWS | -0.47 2.54 2.14 098 | -0.07 1.98 1.26  0.87

* Dissmissed in the study. see Table S1

Table S10. Same as Table S8 but for ASR.
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T2M (°C) Annually Summer
E5 MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -2.15 2.72 1.66 0.99 | -2.46 2.79 1.3 092
KPC_U 1.62 2.72 2.19 098 | 0.24 1.35 1.33  0.92
SCO_L* -7.96 8.59 321 095 | -5.64 6.1 231  0.65
SCO_U -6.27 6.83 272 097 | -4.96 5.31 1.87 0.81
TAS_A* 2.75 3.58 228 095 1 1.85 1.56 0.55
QAS_U 1.85 3.32 275 093 1.27 1.91 143 0.72
QAS_A 1.94 3.76 323 091 0.28 1.13 1.1 0.85
NUK_U -0.05 2.17 217 097 | -1.54 2.34 1.76  0.75
NUK_N 1.48 2.37 1.85 0.98 3.15 3.56 1.66 0.88
KAN_L 1.63 2.96 247 098 4.43 4.64 1.39 091
KAN_M 1.49 297 256 098 | -1.22 1.88 1.43  0.86
KAN_U 1.37 3.12 2.8 098 | -1.75 2.44 1.71  0.87
UPE_U 0.27 1.77 1.75 0.99 | -0.54 1.33 1.21 091
THU_L -2.33 5.36 482 096 | 2.29 297 1.9 0.85
THU_U -1.42 5.03 4.83 097 3.06 3.54 1.77 0.87
NUK_L* -2.33 3.27 229 096 | -2.02 2.81 1.95 0.62
QAS_L -0.07 1.73 1.73  0.98 1.76 2.07 1.09 0.88
QAS_M 0.37 2.02 1.99 096 | 0.03 1.16 1.16 0.87
TAS_L* -0.68 1.63 149 097 | 0.11 1.33 133 0.67
TAS_U 1.23 1.85 1.38  0.97 1.16 1.62 1.14  0.74
UPE_L -1.91 3.11 245 097 | -142 2 142 0.87
All AWS -0.66 3.45 251 097 | -0.28 2.74 1.56 0.81
17 selected AWS | -0.11 3.18 255 097 | 0.19 2.6 149 0.85

* Dissmissed in the study. see Table S1

Table S11. Same as Table S8 but for ERAS.
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T2M (°C) Annually Summer
ElI MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -3.44 4.48 2.87 098 | -2.09 2.49 1.36 0.88
KPC_U 1.27 2.56 222 098 | 0.75 1.47 1.27 091
SCO_L* -6.23 7 3.19 096 | -3.38 4.05 224 077
SCO_U -5.43 6.26 3.12 097 | -2.96 3.58 201 0.83
TAS_A* -1.85 3.15 255 095 -0.9 1.85 1.62  0.62
QAS_U -1.24 4.1 39 093 0.75 1.63 1.44 0.7
QAS_A -1.81 4.55 4.17 091 | -041 1.11 1.03 0.88
NUK_U -0.13 241 24 097 1.19 1.76 1.3 0.8
NUK_N 0.33 2.21 2.18 098 1.8 2.19 1.25 0.83
KAN_L -0.6 2.56 248 098 1.17 1.63 1.14  0.88
KAN_M 1.72 2.65 2.01 098 1.3 1.76 1.19 0.88
KAN_U 2.06 2.95 212 098 0.58 1.63 1.52  0.89
UPE_U -0.32 2.75 273 097 | 097 1.6 1.28  0.92
THU_L -0.4 3.59 3.57 096 1.07 1.86 1.52  0.85
THU_U 0.73 3.67 36 096 | 2.11 2.62 1.55 0.87
NUK_L* -3.56 4.65 3 096 -1.3 2.17 1.73  0.64
QAS_L -4.81 5.92 344 096 -1.4 2.04 1.49 0.68
QAS_M -4.23 5.38 331 097 | -1.49 1.72 0.84 0.92
TAS_L* -5.39 6.39 343 095 | -1.79 243 1.65 0.63
TAS_U -3.57 4.61 292 096 -0.6 1.64 1.53 0.66
UPE_L -2.58 3.79 277 096 | -1.23 1.86 1.39  0.87
All AWS -1.77 4.03 29 096 | -0.22 2.11 1.5 0.8
17 selected AWS | -1.08 3.65 2.85 097 | 022 1.95 141 0.83

* Dissmissed in the study. see Table S1

Table S12. Same as Table S8 but for ERA-Interim.

13



WI10M (ms™1) Annually Summer

MAREs MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L 0.4 1.94 1.9 0.73 | -0.59 1.5 1.38 0.7
KPC_U 0.96 1.61 1.29 0.83 0.39 1.12 1.05 0.79
SCO_L* 1.7 2.32 1.57 0.54 1.15 1.67 1.21  0.53
SCO_U* -0.34 1.64 1.61 045 | -0.22 1.25 1.23 041
TAS_A 1.98 3.26 26 0.83 1.74 2.31 1.52  0.78
QAS_U 2.23 3 201 0.85 1.84 2.29 1.36  0.71
QAS_A* 1.31 2.64 229 076 | 0.71 1.42 1.22 0.73
NUK_U 1.49 2.34 1.81 0.84 1.24 1.75 1.23  0.73
NUK_N 1.29 1.92 142 0.88 | 0.87 1.28 0.94 0.83
KAN_L 1.88 2.29 1.31 0.85 2.2 2.45 1.07  0.79
KAN_M 0.79 1.58 1.37 0.9 1.04 1.52 1.11  0.78
KAN_U 0.31 1.36 1.32 093 | -0.05 0.96 0.96 0.89
UPE_U 1.33 2.38 1.98 0.8 1.59 2.32 1.69 0.72
THU_L 1.89 2.99 232 0.79 1.48 2.52 2.04 0.85
THU_U 1.38 2.57 2.17 0.79 | 093 2.06 1.83 0.87
NUK_L* 2.69 34 2.08 0.77 1.71 2.18 1.35 0.64
QAS_L 1.84 2.73 202 0.83 0.72 1.53 1.35  0.68
QAS_M 1.18 1.9 1.49 092 | 034 0.77 0.69 0.75
TAS_L 1.94 3.53 295 079 0.5 1.74 1.67 0.56
TAS_U 1.94 3.31 2.68 0.81 1.2 1.99 1.58  0.68
UPE_L 1.62 2.58 2 074 1.48 2.08 146 0.77
All AWS 1.4 24 1.86 0.78 1.01 1.8 1.35 0.72
17 selected AWS 1.42 2.39 1.87 0.83 1.05 1.83 1.37 0.76

* Dissmissed in the study. see Table S1

Table S13. Annual and summer 10-m wind speed (W10M) mean bias (MB). RMSE. centered RMSE (RMSEc) and correlation (r) between
daily observations at PROMICE AWS and MARgs over 2010 — 2016.
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UV2 (ms™ 1) Annually Summer

MARE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -1.04 2.11 1.83 075 | -1.73 2.24 142 0.69
KPC_U -0.41 1.32 1.25 0.83 | -0.67 1.24 1.04 0.78
SCO_L* 04 1.62 1.57 05 | 0.11 1.25 1.24 0.5
SCO_U* -1.58 223 1.58 0.42 -1.3 1.78 1.22 041
TAS_A 0.25 2.64 263 0.82 | 038 1.6 1.55 0.76
QAS_U 0.41 2.01 196 0.83 | 0.38 1.38 1.32 0.7
QAS_A* -0.47 2.25 22 075 | -0.67 1.38 121 0.73
NUK_U -0.02 1.74 1.74  0.84 | -0.11 1.23 123 0.72
NUK_N -0.18 1.41 14 087 | -033 1.05 1 0.8
KAN_L 0.55 1.46 1.35 0.83 1.05 1.51 1.08 0.77
KAN_M -0.53 1.51 142  0.89 0 1.11 .11 0.77
KAN_U -0.98 1.67 1.35 092 | -1.02 1.43 1.01 0.88
UPE_U -0.04 1.91 1.91 0.8 | 0.39 1.66 1.61 0.72
THU_L 0.38 2.38 235 078 | 0.13 2.17 2.16 0.83
THU_U -0.08 2.21 221 078 | -0.37 1.99 195 0.85
NUK_L* 1.2 23 196 0.76 | 0.34 1.36 1.31  0.64
QAS_L 0.04 1.98 198 0.81 | -0.79 1.56 1.34  0.67
QAS_M -0.61 1.67 1.55 0.89 | -1.04 1.19 0.59 0.79
TAS_L 0.37 3.01 299 076 | -0.69 1.8 1.66 0.52
TAS_U 0.31 2.74 272 078 -0.1 1.55 1.55 0.66
UPE_L 0.32 1.97 194 073 | 0.36 1.47 143 0.76
All AWS -0.06 1.96 1.84 0.77 -0.2 1.53 1.36  0.71
17 selected AWS | -0.06 1.93 1.86 0.82 | -0.17 1.55 1.38 0.75

* Dissmissed in the study. see Table S1

Table S14. Same as Table S13 but for AWS height wind speed (UV2).
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WI10M (ms™1) Annually Summer

MARE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L 0.54 1.92 1.84 0.75 | -0.44 1.46 1.39 0.7
KPC_U 1.09 1.69 1.28 0.84 | 0.56 1.19 1.05 0.79
SCO_L* 1.77 2.39 1.6 054 1.23 1.72 1.21  0.53
SCO_U* -0.33 1.63 1.6 047 -0.2 1.21 1.19 045
TAS_A 2.02 3.24 253 084 1.92 245 1.52  0.79
QAS_U 2.32 3.12 209 0.84 2 244 1.4 0.7
QAS_A* 1.43 2.75 234 075 0.89 1.57 1.29  0.72
NUK_U 1.55 241 1.84 0.83 1.37 1.9 1.32 0.7
NUK_N 1.32 1.91 1.38 0.88 | 0.94 1.33 0.95 0.81
KAN_L 1.85 2.28 1.33  0.85 2.21 2.45 1.06 0.79
KAN_M 0.74 1.6 1.42  0.89 1.02 1.53 1.14  0.76
KAN_U 0.19 1.33 1.31 092 | -0.14 0.93 0.92 0.9
UPE_U 1.23 2.26 1.89 0.81 1.56 2.19 1.54 0.76
THU_L 0.93 24 221 0.81 0.41 1.83 1.78  0.89
THU_U 0.36 2.07 204 081 | -0.11 1.68 1.67 0.89
NUK_L* 2.75 3.46 2.11  0.76 1.81 2.25 1.33  0.66
QAS_L 1.88 2.8 208 0.82 | 0.78 1.57 1.37  0.67
QAS_M 1.28 1.99 1.53 092 | 0.49 0.9 0.75 0.71
TAS_L 1.9 3.44 2.87 0.8 | 0.54 1.77 1.68 0.56
TAS_U 1.95 324 259 0.82 1.26 2.02 1.58  0.68
UPE_L 1.5 247 1.96 0.74 1.42 1.98 1.38  0.78
All AWS 1.32 2.35 1.84 0.79 | 0.96 1.77 1.32 0.73
17 selected AWS 1.31 2.32 1.85 0.83 0.96 1.78 1.34  0.77

* Dissmissed in the study. see Table S1

Table S15. Same as Table S13 but for MARE;.
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UV2 (ms™ 1) Annually Summer

MARE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -0.9 1.99 1.77 077 | -1.57 2.12 142 0.69
KPC_U -0.27 1.28 125 0.84 -0.5 1.15 1.04 0.79
SCO_L* 0.48 1.67 1.6 051 0.2 1.26 1.24 0.5
SCO_U* -1.56 2.21 1.57 044 | -1.25 1.71 1.17 045
TAS_A 0.28 2.59 258 0.83 | 0.54 1.65 1.56 0.76
QAS_U 0.52 2.09 202 0.83 | 053 1.45 1.34  0.69
QAS_A* -0.36 23 227 073 | -049 1.36 127 0.71
NUK_U 0.04 1.79 1.79  0.83 | -0.01 1.31 1.31  0.69
NUK_N -0.14 1.39 1.38  0.87 | -0.28 1.08 1.04 0.78
KAN_L 0.52 1.46 1.37 0.83 1.05 L5 1.07  0.77
KAN_M -0.58 1.57 146 0.88 | -0.03 1.16 1.16  0.75
KAN_U -1.1 1.74 1.35 092 | -1.11 1.49 0.99 0.88
UPE_U -0.15 1.83 1.82 0.81 | 0.34 1.5 146 0.76
THU_L -0.59 2.28 22 0.81 | -0.94 2.09 1.87 0.88
THU_U -1.1 2.33 205 081 | -1.44 2.26 1.74  0.89
NUK_L* 1.26 2.36 199 076 | 043 1.36 1.29 0.66
QAS_L 0.11 2.03 2.03 0.8 | -0.71 1.51 1.34  0.67
QAS_M -0.51 1.67 1.59 0.89 | -0.88 1.14 0.71 0.72
TAS_L 0.34 2.95 293 077 -0.7 1.84 1.7 051
TAS_U 0.3 2.66 2.65 0.8 | -0.05 1.55 1.55 0.66
UPE_L 0.21 1.91 1.9 074 | 032 1.38 1.34 078
All AWS -0.13 1.96 1.82 0.78 | -0.26 1.53 1.32  0.72
17 selected AWS | -0.17 1.93 1.84 0.82 | -0.26 1.55 1.34 075

* Dissmissed in the study. see Table S1

Table S16. Same as Table S14 but for MARE;.
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WI10M (ms™1) Annually Summer
ASR MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L 0.05 1.87 1.87 0.78 | -1.34 2.04 1.54 0.7
KPC_U 1.86 2.39 1.51 0.84 | 0.96 1.53 1.19 0.81
SCO_L* 2.73 34 202 054 | 218 2.6 141 0.58
SCO_U* 1.45 237 1.87 0.56 1.45 2.04 143 0.53
TAS_A 2.1 3.23 244 0.86 | 3.09 3.48 1.61 0.74
QAS_U 2.22 3.04 2.07 0.8 | 235 2.72 1.38  0.68
QAS_A* 1.67 2.87 233 0.73 1.65 2.12 1.34  0.67
NUK_U 2.79 3.57 223 0.84 | 2.07 248 1.38 0.75
NUK_N 1.36 2.2 1.73 0.88 | 0.56 1.12 097 0.84
KAN_L 1.65 2.22 1.49 0.82 1.93 2.3 1.25 0.76
KAN_M 1.98 2.59 1.67 0.88 1.96 2.4 1.38 0.76
KAN_U 0.84 1.62 1.39  0.93 0.29 1.13 1.09 0.89
UPE_U 2.51 3.06 1.76  0.89 | 243 2.82 1.44 0.85
THU_L -1.38 2.76 239 0.77 | -2.02 2.83 1.98 0.86
THU_U -1.45 2.79 239 0.74 | -2.16 3.01 2.09 0.83
NUK_L* 2.79 3.69 241 0.78 1.31 2 1.51  0.57
QAS_L 1.25 222 1.83 0.82 | 0.63 1.39 1.24  0.73
QAS_M 0.5 1.9 1.83  0.82 1.48 1.65 0.73  0.68
TAS_L 1.82 3.01 24 0.86 1.46 1.97 132 0.76
TAS_U 1.99 3 224 0.87 | 248 2.86 143 0.74
UPE_L 3.36 4.18 249 072 | 261 3.06 1.59 0.76
All AWS 1.66 2.8 1.98 0.79 1.2 2.28 143 0.74
17 selected AWS 1.52 2.72 1.95 0.83 1.1 2.3 142 0.78

* Dissmissed in the study. see Table S1

Table S17. Same as Table S13 but for ASR.
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WI10M (ms™1) Annually Summer
E5 MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -2.26 2.71 1.49 0.85 -2.7 292 1.1 0.83
KPC_U 0.45 1.18 1.08 0.9 0.3 1.07 1.02  0.88
SCO_L* -2.22 2.51 1.19  0.59 | -2.02 2.32 1.14  0.65
SCO_U* -3.43 3.66 1.3 0.65 | -2.78 2.96 1.03 0.61
TAS_A -2.31 3.36 244 0.88 | -1.27 1.96 1.49 0.8
QAS_U -0.82 1.72 1.51 0.87 | -0.49 1.23 1.13  0.77
QAS_A* -1.48 2.39 1.88 0.76 | -1.24 1.9 1.44  0.55
NUK_U -0.65 1.62 149 086 | 0.17 0.99 0.98 0.79
NUK_N -1.88 2.17 1.1 092 | -1.76 1.95 0.84 0.82
KAN_L -0.97 1.41 1.03 0.9 -0.8 1.21 091 0.85
KAN_M 0.84 1.7 1.48 0.9 1.99 2.37 1.29 0.8
KAN_U 0.53 1.31 1.2 095 0.71 1.23 1 091
UPE_U -0.5 1.35 1.26 091 | -0.14 1.02 1.01  0.88
THU_L -3.14 4.08 2.6 0.8 | -3.71 4.32 221 092
THU_U -3.33 4.1 239 0.79 | -3.86 4.37 2.04 091
NUK_L* -0.44 1.3 .22 0.81 | -0.34 1.09 1.03  0.68
QAS_L -1.15 2.1 1.76  0.78 | -1.38 1.97 14 054
QAS_M -1.87 247 1.61 0.87 | -1.55 1.75 0.81 0.64
TAS_L -0.71 2.26 2.14 0.9 | -0.81 1.2 0.88 0.79
TAS_U -1.37 249 2.08 0091 | -0.81 1.25 0.96 0.81
UPE_L 0.21 1.82 1.81 0.75 -0.4 1.26 1.2 0.77
All AWS -1.08 2.15 1.55 0.83 | -0.95 1.89 1.19 0.78
17 selected AWS | -0.87 2.07 1.61 0.86 | -0.78 1.84 1.21  0.82

* Dissmissed in the study. see Table S1

Table S18. Same as Table S13 but for ERAS.
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WI10M (ms™1) Annually Summer
ElI MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -2.7 3.35 1.99 0.72 | -3.17 341 1.27  0.77
KPC_U 0.28 1.27 1.23  0.85 | -0.18 0.98 0.97 0.86
SCO_L* -1.56 1.88 1.04 0.65 -1.6 1.89 1.01  0.69
SCO_U* -2.39 2.64 1.11  0.67 | -2.09 2.28 091 0.63
TAS_A -1.68 324 277 0.86 | -0.33 1.56 1.52  0.77
QAS_U -0.4 227 224 0.75 | -0.08 1.41 1.41 0.7
QAS_A* -1.03 2.82 263 059 | -0.87 1.79 1.56  0.55
NUK_U -1.2 2.1 1.72 0.81 | -1.37 1.83 121 0.67
NUK_N -1.6 2.13 1.4 085 | -1.75 2.03 1.03 0.73
KAN_L -0.56 1.41 1.29 0.84 | -1.13 1.42 0.85 0.8
KAN_M -0.38 1.41 1.36 09 | 0.11 1.21 1.21  0.78
KAN_U 0.24 1.48 1.47 092 | 032 1.17 1.13  0.88
UPE_U -2.21 3 203 0.79 | -1.67 2.29 1.57 0.61
THU_L -2.71 3.6 237 0.82 | -2.99 3.75 226 0.88
THU_U -2.86 3.56 212 0.83 | -3.11 3.7 2.02 0.89
NUK_L* 0.15 1.78 1.77 0.68 | -0.88 1.74 1.5 041
QAS_L -0.46 2.13 208 0.74 | -0.67 1.65 1.51 0.61
QAS_M -1.83 2.95 231 0.71 | -0.88 1.54 1.27 0.6
TAS_L -0.03 2.76 276 0.82 | 0.18 1.19 1.17  0.65
TAS_U -0.73 2.75 265 0.84 | 0.13 1.16 1.15  0.72
UPE_L -0.31 2.16 2.14 059 | -0.53 1.69 1.61 0.52
All AWS -1.03 2.28 1.82  0.78 | -1.06 1.88 1.33  0.71
17 selected AWS | -0.97 2.31 1.91 0.8 | -0.96 1.86 1.37  0.74

* Dissmissed in the study. see Table S1

Table S19. Same as Table S13 but for ERA-Interim.
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LWD (Wm™?) Annually Summer

MAREs MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -12.82 2684 2358 087 | -23.63  29.57 17.79  0.73
KPC_U -8.98 2541 2377 085 | -13.7 23.86 19.54  0.73
SCO_L* 2549 3451 2327 087 | -40.6 4479 189 0.75
SCO_U 2157 23.02 21.74 088 | -19.66  27.37 19.04 0.76
TAS_A 462 25.65 2523 077 | 991  19.66 1698 0.81
QAS_U* -10.41  30.48 28.65 081 | -10.5 2225 19.61  0.79
QAS_A -10.78  26.26 2394 087 | -11.24 20 16.54  0.85
NUK_U* 7.2 26.1 25.08 086 | -13.51 2745 239 0.73
NUK_N -10.68  24.44 2199 09 | -1539 2296 17.03  0.84
KAN_L -10.48  25.14 2285 0.88 | -13.98  21.76 1667 08
KAN_M -5.68  24.09 2341 087 | -1031  22.35 19.83 0.8
KAN_U -5.08 2337 2281 0.86 | -10.08  23.49 2121 081
UPE_U 256 25.32 2519 087 | -9.05 23.92 2215  0.77
THU_L -18.33  30.68 246 0.88 | -20.83  26.99 17.16 08
THU_U -15.15  29.39 25.18 0.88 | -11.89  20.05 16.14  0.85
NUK_L 2031 31.55 24.14 087 | -2424  30.11 17.85 0.8l
QAS_L -12.62 22.49 18.62 0.92 | -15.86  22.93 16.56 0.82
QAS_M -10.58  17.66 1414 096 | -13.15  17.44 1146 0.93
TAS_L -10.31  26.99 2494 078 | -14.02 2233 17.38  0.77
TAS_U* 949 2831 26.67 0.77 | -1633  28.75 23.66 0.63
UPE_L -15.62 31 26.78 085 | -17.35  27.25 21.01  0.71
All AWS -11.28  27.06 24.05 086 | -1643  25.84 19.17  0.77
17 selected AWS | -10.58 26.2 2354 087 | -15.12 2433 18.61  0.79

* Dissmissed in the study. see Table S1

Table S20. Annual and summer long wave downward radiation fluxes (LWD) mean bias (MB). RMSE. centered RMSE (RMSEc) and
correlation (r) between daily observations at PROMICE AWS and MARgs over 2010 — 2016.
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LWD (Wm™?) Annually Summer

MARGg; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -12.12 25.84 22.83  0.88 | -20.59 27 17.46  0.75
KPC_U 2793 2455 2323 086 | -10.79  21.55 18.66 0.77
SCO_L* 2533 34.13 2288 087 | -382 4276 1923 0.76
SCO_U -7.03 2276 21.65 089 | -17.02 2536 188 0.78
TAS_A 574 2626 25.63 0.77 | -1026  20.59 17.85 0.79
QAS_U* -11.36  30.93 28.77 0.8l -11 23 202 0.78
QAS_A -12.32 27.6 247 0.86 | -1429  22.73 17.68  0.83
NUK_U* 27178 2631 25.14 086 | -13.93  27.64 23.87 0.73
NUK_N -11.01 24.4 2177 09 | -1543  22.86 16.87 0.84
KAN_L -1036  24.28 2196 0.89 | -14.09  21.86 1672 08
KAN_M 634  23.68 2282 0.88 | -10.85  21.83 1894 0.82
KAN_U -5.66  23.12 2241 087 | -10.73  22.79 20.1 0.83
UPE_U 514 2462 24.08 088 | -10.78  23.02 2034 0.8
THU_L 2074 31.59 2382  0.89 | -21.93 28.1 17.57 0.78
THU_U -17.95 30.5 24.66 088 | -13.77  21.36 1633  0.84
NUK_L 2031 31.39 2393 087 | -24.06  29.79 17.56  0.82
QAS_L -13.33  23.13 189 092 | -16.18  23.49 17.02 081
QAS_M -10.95  18.73 1519 095 | -11.61  22.74 19.55 0.76
TAS_L -10.56  26.63 2445 0.79 | -12.92 21.5 17.19  0.78
TAS_U* 9.88 2821 2642 078 | -15.43  28.54 24.01  0.62
UPE_L -18.15  31.53 2578 0.86 | -19.07  27.57 1991 0.74
All AWS -11.98 27 23.66 0.86 | -16.28  25.45 18.93 0.78
17 selected AWS | -11.35  26.11 23.08 087 | -15.11  23.93 1822 08

* Dissmissed in the study. see Table S1

Table S21. Same as Table S20 but for MARE;.
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LWD (Wm™?) Annually Summer
ASR MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L 2263 27.96 1642 094 | -2456  28.87 15.18 0.79
KPC_U -16.81 24.6 1796 092 | -13.15  19.94 1499 0.83
SCO_L* -36.05  39.69 1659 0.93 | -45.81  47.86 13.87 0.83
SCO_U 2217 26.61 1471 095 | -29.24  32.56 1433 0.84
TAS_A -8.58 2286 21.19 085 | -13.42 1955 1421 0.86
QAS_U* 9.64  28.07 2636 085 | -6.63  18.56 1734 0.84
QAS_A -11.63  23.82 20.79 091 | -853 1455 11.8  0.92
NUK_U* -1437  26.68 2248 09 | -149 2654 21.96 0.76
NUK_N -1472 2207 16.44  0.95 -89  16.34 1371 09
KAN_L -13.73 2263 18 094 | -568 14.19 13 0.88
KAN_M -12.82 2297 19.06 093 | -534 16.8 1592 0.88
KAN_U -15.06  25.18 20.19 092 | -567 1827 1737 087
UPE_U -10.15  21.51 1896 0.93 | -10.29 19 1597 0.87
THU_L -18.74  27.55 20.19 093 | -11.6  19.88 16.15 0.84
THU_U -16.51  28.29 2297 092 | -402 16.05 1554  0.86
NUK_L 2394 3234 21.74 091 | -18.46  24.15 1556 0.86
QAS_L -12.03  19.37 1518 095 | -9.92 1693 1371 0.89
QAS_M -8.02 1458 1217 097 | -405 1226 11.58  0.92
TAS_L -14.15 2494 20.54  0.86 | -13.64 20.6 1544 0.82
TAS_U* -12.41 2557 2236 0.85 -15 2558 20.71 0.71
UPE_L 22615 34.24 22.11 09 | -2288 2851 17.01  0.82
All AWS -17.06  26.59 196 091 | -14.81 2278 1583  0.84
17 selected AWS | -16.55  25.48 1898 0.92 | -1291  20.69 1522 0.86

* Dissmissed in the study. see Table S1

Table S22. Same as Table S20 but for ASR.
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LWD (Wm™?) Annually Summer
E5 MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -1825  23.45 1474 095 | -2323  27.09 13.95 0.83
KPC_U -13.18  20.87 16.18 0.93 | -12.84  18.33 13.09 0.87
SCO_L* -42.86 4577 16.06 0.94 | -56.54  58.23 13.94 0.82
SCO_U 27.09  30.63 1431 095 | -37.94  40.37 13.81  0.85
TAS_A 246 1773 1756 09 | -143 1345 13.38  0.88
QAS_U* -1536  29.15 2478 087 | -9.18 18.76 1635 0.86
QAS_A -12.79  23.02 19.14 092 | -6.07 1035 838 0.96
NUK_U* -164  25.15 19.07 092 | -16.64  26.89 21.12 0.8
NUK_N -1497  19.99 1324 097 | -555  14.08 1294  0.92
KAN_L -6.36  18.03 16.87 0.95 7.94  14.83 1253 09
KAN_M -11.71  18.04 1372 095 | -9.49 1541 12.14 093
KAN_U -14.18 2045 1473 094 | -14.12  19.25 13.09 093
UPE_U -11.18 19.28 157 095 | -561 15.62 14.58 0.89
THU_L -13.98  22.58 1773 094 | -7.12 1538 13.64  0.89
THU_U -11.65  23.16 20.02 093 | -0.89 12.7 12.67 091
NUK_L 2732 3272 18.01 0.93 | -2248  27.21 1532 0.89
QAS_L -13.99  19.42 13.46 096 | -3.83  13.69 13.15  0.89
QAS_M -15.66  18.35 957 098 | -7.64 13.19 1075 0.93
TAS_L -158 2385 17.87 09 | -11.17 1712 1297 0.89
TAS_U* -13.02 2455 20.81 087 | -10.7 2321 20.6 0.73
UPE_L 2758  33.53 19.07 093 | -1748  23.56 158 0.84
All AWS -172 2499 17.04 093 | -1422 2235 1438 0.87
17 selected AWS | -15.58  23.02 16.18 094 | -11.23 1941 135 0.89

* Dissmissed in the study. see Table S1

Table S23. Same as Table S20 but for ERAS.
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LWD (Wm™?) Annually Summer
EI MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -13.89  21.08 1586 0.94 | -23.02  26.58 1329  0.87
KPC_U 73 1846 1696 092 | -11.32  17.65 13.54  0.87
SCO_L* -53.42  55.69 1573 0.95 | -50.93 53.8 1734 0.85
SCO_U 3711 39.66 14 096 | -3579  39.02 1555 0.86
TAS_A 21.87 2928 1947 089 | -21.79 2457 11.36  0.92
QAS_U* -26.96  40.13 29.73  0.84 | -17.27 24.6 17.52  0.83
QAS_A -25.16 36.4 263 0.88 | -1431  20.55 1475 0.88
NUK_U* 825 2257 21.01 09 | -1631  27.17 21.74  0.75
NUK_N -10.65  17.34 13.69 096 | -1224 1856 13.95 0.88
KAN_L -16.09  24.27 18.17 094 | -1039  17.98 14.68 0.88
KAN_M -10.5 1933 1622 095 | -7.84 16.4 144 09
KAN_U -11.73 21.27 1775 093 -89 1893 1671 0.89
UPE_U 9.82 2121 188 094 | -123 1536 1531 0.89
THU_L -23.87 38.1 29.69 089 | -441 1746 16.89  0.79
THU_U -20.01  38.19 3253 0.87 3.16  17.68 174 08
NUK_L 2372 30.73 19.54 091 | -30.82  34.58 15.69 0.84
QAS_L -31.03  35.14 16.48 0.95 | -26.65  30.42 14.67 0.87
QAS_M 2892  32.83 1554 096 | -25.19  28.33 1297 091
TAS_L 23491 4022 19.97 0.88 | -31.96  35.04 14.36  0.86
TAS_U* 23224 39.09 22.11 087 | -30.55  36.11 1925 0.77
UPE_L 2641 3397 2136 092 | -17.22  23.76 1638  0.84
All AWS -22.16 30.9 19.88 0.92 | -18.57 26.1 159 0.85
17 selected AWS | -19.6  28.28 1926 0.92 | -15.58  23.39 15.11  0.86

* Dissmissed in the study. see Table S1

Table S24. Same as Table S20 but for ERA-Interim.
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SWD (Wm™?) Annually Summer

MARE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -3.27 30.54 3036  0.97 2.26 48.18 48.13  0.89
KPC_U -11.5 28.3 25.86 098 | -14.83 38.59 3563 093
SCO_L* 8.35 31.27 30.13 097 | 27.16 52.61 45.06 0.87
SCO_U -2.28 28.57 28.48 0.98 10.29 43.41 42.18 0.89
TAS_A -8.94 36.08 3496 0.96 | -12.56 40.15 38.14 0.89
QAS_U* 18.43 82.13 80.04 0.79 15.28 100.55 99.39  0.53
QAS_A -1.85 37.63 37.58 095 | -17.33 44.57 41.06 0.89
NUK_U* 3.73 69.2 69.1 0.83 | 22.81 102.58 100.02  0.57
NUK_N -3.46 30.15 2995 097 3.44 45.28 45.15 0.88
KAN_L -14.09 35.87 32.99  0.96 -8.88 45.69 4482  0.85
KAN_M -10.74 30.84 2891 097 -7.05 40.77 40.15 0.89
KAN_U -20.36 36.79 30.64 098 | -22.97 45.45 3922 0.86
UPE_U -11.66 33.23 31.12 097 | -16.85 51.71 48.89 0.87
THU_L -4.32 28.61 28.28 0.97 4.77 43.52 43.26 0.9
THU_U -5.16 25.92 254 098 -4.62 38.47 38.19 0.92
NUK_L* 10.08 52.62 51.65 0.9 14 62.61 61.03 0.8
QAS_L 1.88 35.36 3531 095 16.99 54.57 51.86 0.85
QAS_M -2.21 24.14 24.04 095 | 23.56 46.29 39.84  0.79
TAS_L 54 4041 40.05 0.95 0.7 50.91 5091 0.84
TAS_U* 4.73 722 72.04 0.81 25.76 113.4 11044  0.39
UPE_L -6.88 36.73 36.08 0.95 -2.3 54.83 54.78  0.83
All AWS -3.17  40.47 39.12  0.94 243 56.35 5426  0.81
16 selected AWS -7.95 32.8 31.3 097 -4.42 46.07 4441 0.88

* Dissmissed in the study. see Table S1

Table S25. Annual and summer short wave downward radiation fluxes (SWD) mean bias (MB). RMSE. centered RMSE (RMSEc) and
correlation (r) between daily observations at PROMICE AWS and MARgs over 2010 — 2016.
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SWD (Wm™?) Annually Summer

MARE; MB RMSE RMSEc r MB RMSE RMSEc r
KPC_L -3.85 29.26 29  0.98 -0.61 45.95 45.95 0.9
KPC_U -12.48 28.52 2564 099 | -17.94 38.88 3449 093
SCO_L* 7.67 30.42 2944 097 | 24.58 50.27 43.85 0.88
SCO_U -3.32 28.09 27.89 0.98 7.17 41.38 40.75 0.9
TAS_A -8.17 36.5 3557 096 | -12.08 42.47 40.72  0.87
QAS_U* 18.79 82.88 80.72 0.78 15.41 101.77 100.6  0.52
QAS_A -0.42 37.86 37.85 095 | -12.51 44.75 4296 0.87
NUK_U* 4.49 69.84 69.7 0.83 | 2491 103.14 100.09  0.57
NUK_N -2.94 30.61 3047 097 3.86 46.56 464 0.87
KAN_L -13.73 36.25 33.54  0.96 -7.33 46.8 46.22  0.84
KAN_M -10.17 30.79 29.06 0.97 -6.05 41.05 40.6  0.88
KAN_U -19.69 35.75 2984 098 | -22.08 43.75 37.77  0.88
UPE_U -9.59 30.62 29.08 097 | -11.84 46.17 44.63 0.89
THU_L -1.85 30.31 3025 097 10.01 48.11 47.05 0.88
THU_U -2.23 25.75 25.65 098 25 39.2 39.12 091
NUK_L* 10.43 532 52.17 0.9 15.74 63.29 61.3 0.79
QAS_L 2.38 36.88 36.81 0.95 17.82 57.99 55.19  0.83
QAS_M -2.89 23.43 2326 095 | 20.51 48.35 43.79 0.75
TAS_L -5.14  40.02 39.69 0.95 0.01 51.1 51.1  0.84
TAS_U* 5.6 72.09 71.87 0.82 | 2645 113.52 110.4 0.4
UPE_L -4.67 35.18 34.87 0.96 3.25 51.27 51.17 0.85
All AWS -2.54 4031 39.06 0.94 3.57 56.11 54.1  0.82
16 selected AWS -7.18 32.52 31.15 097 -2.98 45.74 4418 0.88

* Dissmissed in the study. see Table S1

Table S26. Same as Table S25 but for MARE;.
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SWD (Wm_2) Annually Summer
ASR MB RMSE RMSEc r MB RMSE RMSEc
KPC_L 8.37 30.92 29.76  0.98 | 28.34 54.93 47.06
KPC_U 0.41 19.33 1933 0.99 8.21 32.14 31.07
SCO_L* 24.16 43.28 3591 097 | 5649 73.35 46.78
SCO_U 15.56 35.48 31.89 0.98 | 43.26 62.62 45.28
TAS_A 9.96 33.74 3224 097 | 23.58 46.25 39.78
QAS_U* 36.63 89.5 81.66 0.79 | 50.99 109.18 96.54
QAS_A 11.76 39.54 37.74  0.95 | 16.83 42.76 39.31
NUK_U* 24.27 78.2 7434 0.83 | 63.55 120.6 102.5
NUK_N 6.5 27.55 26.77 098 | 1543 43.24 40.4
KAN_L -1.5 30.34 303 097 | 10.13 44.03 42.85
KAN_M 4.28 24.96 2459 098 | 15.93 41.34 38.14
KAN_U -3.64 22.6 223 099 | -0.93 31.9 31.88
UPE_U 5.71 25.17 2451 098 | 21.35 44.95 39.55
THU_L 4.69 29.34 28.96 097 | 24.34 49.87 43.53
THU_U 6.86 26.03 25.1 098 | 20.95 42.89 37.43
NUK_L* 21.71 57.4 53.14 0.9 | 33.61 69.51 60.84
QAS_L 15.18 39.1 36.03 0.96 | 41.65 64.87 49.73
QAS_M 2.93 27.06 269 094 | 37.02 54.72 40.3
TAS_L 17.35 48.29 45.06 094 41.8 72.35 59.05
TAS_U* 25.96 77.9 73.45 0.83 | 6527 124.15 105.61
UPE_L 10.75 36.1 34.47 097 | 34.36 58.46 47.29
All AWS 12.28 40.84 38.39 094 31.1 61.83 52.27
16 selected AWS 6.8 30.31 29.09 097 | 22.87 48.69 41.88

* Dissmissed in the study. see Table S1

Table S27. Same as Table S25 but for ASR.
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SWD (Wm™?) Annually Summer
ES MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L 4.03 25.39 25.07 0.98 15.16 4411 4142 092
KPC_U -4.15 17.9 17.41  0.99 -4.28 28.25 27.92  0.96
SCO_L* 22.78 39.57 3236 098 | 53.75 67.8 4133  0.89
SCO_U 13.47 30.98 279 098 | 38.52 55.3 39.67 0.9
TAS_A -3.09 30.28 30.12 097 -9.24 34.19 3292 092
QAS_U* 28.26 83.84 7893 0.79 | 2835 100.19 96.1 0.54
QAS_A 422 35.82 3557 095 | -13.05 34.85 3231 093
NUK_U* 18.15 71.43 69.09 0.84 | 4739 109.16 98.34  0.57
NUK_N 954 2648 247 0.98 -25.9 43.44 34.87 0.93
KAN_L -21.61 38.5 31.86 0.97 | -39.79 57.22 41.12  0.88
KAN_M 0.78 22.16 22.15 0.98 9.27 34.33 33.05 0.93
KAN_U -9.86 22.72 20.47 0.99 -12.7 30.38 27.6 093
UPE_U -0.88 22.27 2225 0.99 -1.95 384 3835 092
THU_L -10.6 27.03 24.86 0.98 -18.6 41.6 37.21 093
THU_U -9.48 27.1 2539 098 | -22.48 43.87 37.68 0.92
NUK_L* 18.84 5192 48.39 091 26.26 59.94 53.88 0.83
QAS_L 1.13 274 27.38 097 -1.63 43.45 43.42 0.9
QAS_M 1.4 17.49 1743 097 17.95 33.88 28.74 091
TAS_L 4.53 34.33 34.03  0.96 14.07 45.02 4276  0.89
TAS_U* 13.96 70.44 69.04 0.83 | 37.04 109.9 103.47 0.46
UPE_L 204 2748 274 097 4.65 43.02 4276  0.89
All AWS 3.56 36.86 3473 0.95 7.83 54.01 4771 0.85
16 selected AWS -2.98 26.98 25.59 0.98 -3.68 41.53 37.1 091

* Dissmissed in the study. see Table S1

Table S28. Same as Table S25 but for ERAS.
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SWD (Wm™?) Annually Summer
EI MB RMSE RMSEc r MB RMSE RMSEc r

KPC_L -0.99 23.26 2324 0.99 7.26 3522 3446 0.94
KPC_U -8.39 232 21.63  0.99 -10.4 33.82 32.18 0.95
SCO_L* 17.19 34.37 2976 098 | 45.01 58.52 374 0091
SCO_U 7.8 27.91 26.79 098 | 30.74 47.71 3648 0.92
TAS_A -3.7 30.47 3025 097 1.38 31.82 31.79 093
QAS_U* 19.14 81.29 79 0.79 | 20.33 98.24 96.11 0.55
QAS_A -4.75 37.01 36.7 095 | -16.85 41.48 3791 091
NUK_U* 3.76 69.27 69.16  0.83 18.31 103.97 102.35 0.54
NUK_N -4.75 25.79 2535 098 -2.45 39.31 39.24 091
KAN_L 12.55 30.8 28.12 097 -9.16 40.07 39.01 0.9
KAN_M -6.16 27.39 26.69 0.98 2.19 38.14 38.08 0.9
KAN_U 12.45 28.6 25.75 0.98 -9.23 37.08 3591 091
UPE_U -9.92 26.67 24.75 0.98 | -14.68 38.95 36.08 0.93
THU_L 16.33 33.07 28.75 097 | -28.52 50.01 41.08 091
THU_U 16.14 34.54 30.53  0.97 | -35.56 55.51 42.63 0.9
NUK_L* 10.19 51.54 50.52 0.9 10.24 59.55 58.66 0.8
QAS_L 6.93 33.48 3275 096 | 29.16 52.8 44.02 0.9
QAS_M -424  21.82 214 0.96 24.1 40.03 31.96 0.9
TAS_L 572 36.83 36.38 096 | 26.23 51.41 4422  0.88
TAS_U* 13.7 73.72 7243 0.83 | 47.06 116.75 106.84 0.46
UPE_L -4.44  28.05 27.69 0.97 -1.41 39.63 39.61 0.92
All AWS -0.41 38.02 36.36  0.95 6.5 5391 4891 0.85
16 selected AWS -5.55 29.21 27.67 0.98 -1.4 42.34 3822 091

* Dissmissed in the study. see Table S1

Table S29. Same as Table S25 but for ERA-Interim.
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