
 

 

Figure S1 – Percentage of SARI cases tested for influenza or other viruses 

Percentage of SARI patients tested for influenza (blue line) or other viruses (orange line). 

 

 

 

 



 

 

Figure S2 – Raw SARI incidence and the 7-day sliding window average SARI 

The blue line shows the raw SARI incidence at daily resolution. The SARI incidence 
describes hospitalizations categorized as SARI per 100,000 people based on the population 
of the districts covered by the two hospitals where the SARI surveillance has been 
implemented. Due to strong fluctuations, especially on weekend days, we decided to use a 
smoothed SARI incidence calculated as the average of the SARI incidence over the past 7 
days (orange line). 

 



 

 

a) Incidence for the age group “< 1 year” (blue) and the total SARI incidence (black) 

 
  



 

 

b) Incidence for the age group “1 to 4 years” (blue) and total SARI incidence (black) 

 
  



 

 

c) Incidence for the age group “5 to 14 years” (blue) and total SARI incidence (black) 

 
  



 

 

d) Incidence for the age group “15 to 64 years” (blue) and total SARI incidence (black) 

 
  



 

e) Incidence for the age group “65+ years” (blue) and total SARI incidence (black) 

 
Figure S3 – Comparison between the total SARI incidence and the SARI incidence 
specific to different age groups as indicated by the subtitles a) to e). 

The black line describes the total SARI incidence (y-scale on the right-hand side). The blue 
line (y-scale on the left-hand side) represents the SARI incidence by age group. The 
incidence always describes SARI cases per 100,000 people using the population numbers 
available for the different years. For the “total SARI incidence,” the population size 
represents the number of people living in the districts covered by the two public hospitals 
where the SARI surveillance is implemented. For the age group-specific incidence, a 
subpopulation for these districts is used that represents the number of people of a certain 
age as specified by the corresponding age group. 



 

a) Positive rate of influenza (FLU), respiratory syncytial virus (RSV), and rhinovirus 
(RV) (colored lines) in comparison to the total SARI incidence (black). 

 
 

  



 

b) Positive rate of enterovirus (ENTV), adenovirus (ADV), human metapneumovirus 
(HMPV), and parainfluenza virus 1-3 (PIV) in comparison to the total SARI incidence 
(black). 

 
Figure S4 – Comparison between the total SARI incidence and the positive rates of 
different viruses derived from the laboratory component. 

The black line describes the total SARI incidence (y-scale on the right-hand side). The y-
scale on the left-hand side describes the rate of positive tests for different viruses, shown 
by the colored lines. 

  



 

 

TFT – Temporal Fusion Transformer – link 
'context_length':[ h, 2*h], 'hidden_dim':[32,64], 'variable_dim':[32,64],  'lr':[1e-2, 1e-3, 1e-4], 
'dropout_rate':[0.1,0.2,0.5] 
DeepAR – link 
'context_length':[ h, 2*h], 'num_layers':[2, 4], 'dropout_rate':[0.1,0.2,0.5], 
'hidden_size':[40, 80], 'lr':[1e-2, 1e-3, 1e-4] 
ARIMA – using the AutoARIMA model 
'max_p':[2*h], 'max_q':[2*h], 'max_d':[3], 'seasonal':[False], 'allowdrift':[True,False], 
'allowmean':[True, False], 'stationary':[True,False], 'max_ts_length':[750,1500,2500] 
SARIMA – using the AutoARIMA model 
'max_p':[2*h], 'max_q':[2*h], 'max_d':[3], 'max_P':[2*h], 'max_Q':[2*h], 'max_D':[3], 
'seasonal':[True], 'seasonal_period':[365], 'allowdrift':[True,False], 
'max_ts_length':[750,1500,2500], 'allowmean':[True, False], 'stationary':[True,False] 
ETS – using the AutoETS model 
'model':['ZZZ'], 'seasonal_period':[None, 365], 'damped':[True, False], 
'max_ts_length':[750,1500,2500] 
NPTS – link 
'kernel_type':['exponential', 'uniform'], 'use_seasonal_model':[True, False], 
'exp_kernel_weights':[1,2,3], 'num_default_time_features':[1,2,3], 
'max_ts_length':[750,1500,2500] 
CrostonSBA – link 
'max_ts_length':[750,1500,2500] 
Chronos – link 
'model_path':['large'], 'batch_size':[16, 32, 64], 'num_samples':[20,40,80], 
'context_length':[None, h,2*h,4*h] 
Theta – link 
'decomposition_type':['multiplicative', 'additive'], 'seasonal_period':[None, 365], 
'max_ts_length':[750,1500,2500] 
PatchTST – link 
'context_length':[h, 96], 'patch_len':[8, 16], 'stride':[8, 16], 'd_model':[32, 64], 'nhead':[4,8], 
'lr':[1e-3, 1e-2, 1e-4], 'batch_size':[32,64] 

 

Table S1 – Parameters explored within the grid search applied for hyperparameter 
tuning. 

The library AutoGluon-TS provides the implementation of all algorithms used. For ARIMA and ETS, 
automated solutions were leveraged that automatically explore different settings for the orders 
(ARIMA and SARIMA) or configuration of the model components (ETS). Some parameter settings 
depend on the size of the horizon as indicated by the h, which is 21 days in all experiments. 

  

https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.TemporalFusionTransformerModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.DeepARModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.AutoARIMAModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.AutoARIMAModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.AutoETSModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.NPTSModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.CrostonSBAModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.ChronosModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.ThetaModel
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-model-zoo.html#autogluon.timeseries.models.PatchTSTModel


 

 

 

 

 

 

 



 

 

 

 

  



 

 

 

 

 

 

 



 

 

Table S2 – Performance of the algorithms within the benchmark for four different days 
on the forecasting horizon. 

The performance of the algorithms is expressed by the Mean-Absolute-Percentage-Error 
(MAPE), Mean-Absolute-Error (MAE), and Root-Mean-Squared-Error (RMSE) for the different 
validation years. The best performance per column is highlighted in blue, orange highlights 
the second, and purple is the third-best error score achieved.  

 



 

 

 

Figure S5 – Point and probabilistic forecast of the Week 2 forecast compared to the 
true SARI incidence. 

Forecasts were extracted from the 1-day walk-forward validation, and the temporal 
resolution for the point and probabilistic forecasts were changed from daily to weekly. The 
pink line represents the point forecast, and the shaded area is the 90% confidence interval 
derived from the probabilistic forecasting as estimated during the model training. The black 
line shows the truly observed SARI incidence. The validation year is shown in the upper left 
corner of the corresponding subfigure.  

 



 

 

 
Figure S6 – Point and probabilistic forecast of the Week 3 forecast compared to the 
true SARI incidence. 

Forecasts were extracted from the 1-day walk-forward validation, and the temporal 
resolution for the point and probabilistic forecasts were changed from daily to weekly. The 
salmon-colored line represents the point forecast, and the shaded area is the 90% 
confidence interval derived from the probabilistic forecasting estimated during the model 
training. The black line shows the truly observed SARI incidence. The validation year is 
shown in the upper left corner of the corresponding subfigure.  


