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Why do we need a digital
twin for Earth?

Neural networks can learn physics from data. present — RSSRTT Y _
Potential to predict weather, with less compute. Neura | ba Sel Ines
Numerical weather prediction Higher grid - stence weather prediction ! . ! ! _ Inputs 1-day 3-day 5-day
Accuracy vs Lead Time reSOlution Accuracy vs Lead Time Accuracy vs Lead Time Py R a | n . |_| g h-t n | n g fa St Persistence 0.6249 0.6460 0.6492

Improves . . Climatology 0.4492 (1979-2017)
forecasting Climatology (weekly) 0.4447 (1979-2017)
frecasir dataloading and processing e Ty e 0
nower limit SimSat + ERA 04557 04655  0.4675
ERA (1979-2017) 0.4485 0.4670  0.4699
(b) Predicting Precipitation from IMERG
Inputs 1-day 3-day 5-day
Persistence 1.1321 1.1497 1.1518
Climatology 0.7696 (2000-2017)
Climatology (weekly) 0.7687 (2000-2017)
SimSat 0.8166 0.8201 0.8198
Minutes Days Months Minutes Days Months Minutes Days Months ERA 08182 08224 08215
. . . . , . SimSat + ERA 0.8134 0.8185 0.8185
Numerical forecasting is best for While other methods don't deliver accuracy... TRAQOUZIED  OE0E  DEISE 10821
the timescale of a couple of days.
Challenges | =
SimSat 1 SimSat 4
/| / ; Precipitation
Forecast representation Optimal time-window? ba | /‘ Ll e _
g Constants /, Constants £=120h
Precipitation representation Sparsity & imbalance ime |} | Time
Global view to Useful Land, sea,
local predictions variables? mountain behavior
U tO da g First small steps to multi-day precipitation forecasts...
p y ) How to introduce Trusted & Integration with
prior knowledge explainable existing tools Increase spatial resolution

Class balancing
Calibrate probabilistic
predictions

Stochasticity representation Physics-inspired models
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