
Supplemental information 

Supplementary Table 1 

Supplementary Tab. 1 Description of the model used for modelling yields and alpha content of hops 

Hop parameter Formula 

Alpha content in % of mean value 

T – difference in seasonal daily 

temperatures 

Tmin = -10 °C 

Tmax = 15 °C 

𝐴𝑙𝑝ℎ𝑎 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 = 0.01831 ∗ 𝑇3 −

0.3881 ∗ 𝑇2- 1.1594 * 𝑇 + 114.11

Alpha content [%] 

Yield in % of mean value 

R – difference in seasonal mean rainfall 

Rmin = -45% 

Rmax = 90% 

𝑌𝑖𝑒𝑙𝑑 =  −0.001 ∗ 𝑅3  +  0.0014 ∗ 𝑅2

+ 0.7274 ∗ 𝑅 + 102.51 

Yield [%] 



Supplementary Fig. 1. Predicted vs. observed regression point plots of alpha level (left) and hop yield 
(right). Each graph shows the predicted value vs. the actual value for each observation at all selected 
locations. Spalt (blue dot), Hallertau (orange dot), Tettnang (grey dot), Zatec (yellow dot) and Celje (sky 
blue dot).



Supplementary Fig. 2. Estimated reduction in alpha content and yield at the country level as the 

% of the baseline (1989-2018). Median calculated for the period 2021-2050: yields (fill blue), alpha (fill 
orange).  




