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Meet the Basin: Baspa



The Challenge

• High seasonality
• High spatial 

variability



The Proposition*
Logistic Regression

𝑧 = 𝑤0 + 𝑤1𝑥1+. . . 𝑤𝑛𝑥𝑛 

𝜎(𝑥) =
1

1+𝑒−𝑧 

𝑃(𝑦 = 1|𝑥) =
1

1+ 𝑒−(𝑤0+𝑤1𝑥1+...𝑤𝑛𝑥𝑛) 

ො𝑦 = ቊ
1 𝑖𝑓 𝑃(𝑦 = 1|x) 𝑥 ≥ 0.5
0 𝑖𝑓 𝑃(𝑦 = 1|x) 𝑥 < 0.5

 

𝑙𝑜𝑔𝑖𝑡 𝑝 = 𝑙𝑛
𝑃

1−𝑃
= 𝑤0 + 𝑤1𝑥1 … 𝑤𝑛𝑥𝑛 

Drivers of snow cover



*and its Evaluation
Measuring Model Outcomes

True Positive False Positive True NegativeFalse Negative

Accuracy

+𝑣𝑒 Precision SelectivitySensitivity -𝑣𝑒 Precision

+𝑣𝑒 F1 Score -𝑣𝑒 F1 Score 

Weighted F1 Score



The Quest for a Lucky Lag

Performance of the lag 5 model

Accuracy, positive F1 score, negative F1 score, 
and weighted F1 score of  our benchmark: the 
lag 0 model



Forecasting or False Hope?

Our benchmark: the lag 0 model

Lag 5 model: right predictions at 
the right place



Did We Just Get Lucky?

Lags 2, 5, and 8 outperform all other 
lags, across all evaluation metrics

Weighted F1 score

Accuracy

KGE



A Peek into the Predictor

Constant Month North Atlantic Oscillation

Maximum temperature Minimum temperature ENSO state – Nino 4



The Forces at Play

Coherence between NAO and 
FSC

Coherence between Nino4 and 
second principal component of 
snow cover



A Reality Check



Questions
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  z =  w 0 +  w 1  x 1 + . . .  w n  x n


  𝜎 ( x ) =  1  1 +  e  − z


  P ( y = 1 | x ) =  1  1 +    e  − (  w 0 +  w 1  x 1 + . . .  w n  x n )


   y ^ =  {    1   i f   P ( y = 1 | x )    x ≥ 0 . 5   0   i f   P ( y = 1 | x )    x < 0 . 5


  l o g i t  ( p ) = l n  P  1 − P =


   w 0 +  w 1  x 1 …  w n  x n  
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