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ANN-based post-processing
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Inspired by Scheuerer et al. (2020)
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Hyper
pararrb%;gm, value
batch size 32
early stop patience 7
epochs 200

learning rate  0.0014
n hidden layers 1

n hidden nodes 4



Scoring and benchmarks

Target: monthly temperature in western Europe > ...

Lead time: 12-15 days

Brier Skill Score

quantile
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Selected predictors
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Target: monthly temperature in western Europe > 0.5 quantile
Lead time: 12-15 days

_ A) spearman correlation B) average absolute SHAP
Predictors from:
/ trop. west pacif. sst{ 0.22
- Initialization
» northseasst{ 0.33 -0.1 0.12

- Forecast time \ ”
subtrop. 850 hpaT4{ 0.09 0.42 0.4

P raw correction P corrected 0.0 0.5 1.0 1.5




Missed
opportunities
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Target: monthly temperature in western Europe > 0.5 quantile
Lead time: 12-15 days
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21-day sst anomaly [Celcius] correlation
West pacific sst anomaly
similar to correlation pattern?
Yes No, it's the inverse
Has heat already manifested locally?
E.g. warm North Sea or low
Scandinavian soil moisture
No Yes
A
Under-estimation More or less correct Over-estimation
mean P raw 0.53 0.72 0.52
Observed freq. 0.95 0.8 0.18

n samples 130 110 460



Summary
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- ANN gives missing processes an alternative way forward
- Corrections improve model skill
- eXplainable Al shows ‘situations requiring the same correction for the same reason’

- We learn a lot about conditional NWP errors
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The end

References:

Scheuerer, M., Switanek, M. B., Worsnop, R. P., & Hamill, T. M. (2020). Using artificial neural networks for generating
probabilistic subseasonal precipitation forecasts over California. Monthly Weather Review, 148(8), 3489-3506.

https://doi.org/10.1175/MWR-D-20-0096.1

van Straaten, C., Whan, K., Coumou, D., van den Hurk, B., & Schmeits, M. (2022). Using explainable machine learning

forecasts to discover sub-seasonal drivers of high summer temperatures in western and central Europe. Monthly Weather
Review. https://doi.org/10.1175/MWR-D-21-0201.1

Paper describing predictors from ERA5S


https://doi.org/10.1175/MWR-D-20-0096.1
https://doi.org/10.1175/MWR-D-21-0201.1

Regional averages

60°N 1

507N A

40°N A

30°N

VRIJE
UNIVERSITEIT
#®°  AMSTERDAM

10°W 0° 10°E 20°E 30°E



Additional
verification
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Target: 31-day average temperature in western europe > 0.5 quantile
Lead time: 12-15 days
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Explainable Al

VRIJE

UNIVERSITEIT
AMSTERDAM

SHAP

20

15

10

input * gradient

]
e
. » » (8
s
-2 -1 0 1

trop. west pacif. sst

20

15

101

|
)
o
»
" e g
a®
g ) ;...
L ‘_QJ- .
Y L
2 -1 0 1

trop. west pacif. sst

o
north sea sst



