
Table S1. Summary of the near surface mean bias, RMSE, and skill score for each product for the Extratropical Northern 
Hemisphere. Metrics are separated into an annual mean metric, and a metric for the cold and warm seasons. The best 
performing product is listed in bold for each metric, and season. The 95% confidence interval is also included. Multiple bold 
values may appear if the confidence interval of multiple products overlap for a particular metric and season. 

 

 

 

 

 

 

 



Table S2. Summary of the near surface mean bias, RMSE, and skill score for each product for the Extratropical Northern 
Hemisphere. Metrics are separated into an annual mean metric, and a metric for the cold and warm seasons. The best 
performing product is listed in bold for each metric, and season. The 95% confidence interval is also included. Multiple bold 
values may appear if the confidence interval of multiple products overlap for a particular metric and season. 

 

 
 



 

Figure S 1. Taylor Diagram of the cold season and the warm season performance of reanalysis products at depth. (a) and (c) 
refer to the zone with little to no permafrost, while (b) and (d) refer to the permafrost zone. The left panels, (a) and (b) are for 
the cold season while the right panels (c) and (d) refer to the warm season. The concentric rings (solid grey lines) refer to the 
centralized root mean square error (CRMSE), and a product would have a CRMSE of zero if the timeseries of the reanalysis 
matched the station data perfectly; with a normalized standard deviation of one, and a correlation of one. 



 

Figure S 2. Taylor Diagram of the near surface cold season and the warm season performance of reanalysis products. (a) and (c) 
refer to the zone with little to no permafrost, while (b) and (d) refer to the permafrost zone. The left panels, (a) and (b) are for 
the cold season while the right panels, (c) and (d) refer to the warm season. The concentric rings (solid grey lines) refer to the 
centralized root mean square error (CRMSE), and a product would have a CRMSE of zero if the timeseries of the reanalysis 
matched the station data perfectly; with a normalized standard deviation of one, and a correlation of one. 

 



 

Figure S 3. The normalized soil temperature standard deviation (as a measure of variability), relative to in situ values, in the 
ensemble mean. The top panels, (a) and (b) refer to the near surface, while the bottom panels, (c) and (d) refer to biases at 
depth. Panels on the left (A and C) are for the cold season, while the right panels (B and D) are for the warm season. 

 

 

 

 



 

Figure S 4. DJF Snow depth anomalies for each of the reanalysis products. (a) displays the regionally averaged 1982-2018 DJF 
snow depth anomalies for each reanalysis product north of 40oN over Eurasia, while (b) displays the same, but over North 
America. 



 

Figure S 5. Map of the near surface 1985-2010 annual mean soil temperature trends for each of the products and the ensemble 
mean. 

 



 

Figure S 6. Map of the near surface 1985-2010 DJF soil temperature trends for each of the products and the ensemble mean. 

 



 

Figure S 7. Map of the near surface 1985-2010 JJA soil temperature trends for each of the products and the ensemble mean. 

 



 

Figure S 8. Performance of the soil temperature variability, at depth, in the Ensemble Mean. (a): Scatterplot of the station and 
ensemble mean winter minimum soil temperature. (b):  Scatterplot of the station and ensemble mean summer maximum soil 
temperature. (c): latitudinal averages (from Eurasian grid cells) of near surface soil temperature winter minimum for the 
ensemble mean and contributing products. (d): latitudinal averages (from Eurasian grid cells) of near surface soil temperature 
summer maximum for the ensemble mean and contributing products. 

 

 

 


