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MATHEMATICAL DATA SCIENCE



WEATHER FORECAST

NUMERICAL WEATHER PREDICTION



UNCERTAINTY GROWS IN TIME



WEATHER OBSERVATIONS



DATA ASSIMILATION

Optimally combine dynamical models with observations to provide an estimate of 

the ‘initial’ state of the system which is better than what could be obtained from just 

the data or model alone.

PRIMARY GOALS

To make the best estimate of the initial state of the system from all the 

available information.

To quantify the uncertainty of our estimate of the initial state.

To train numerical model parameters based on observation data. 

Depending on the application, it is also called state estimation, history 

matching, filtering, smoothing, inverse modelling.



PARAMETER ESTIMATION

ModelpParameters ym
Model output

yo
Measurements

- CompareJ(p)Cost function

COST FUNCTION IS OPTIMIZED

Computing gradient and

Hessian.

Bayes Theorem (Bayesian

Optimization)



SOME APPLICATIONS IN OUR GROUP

Air pollution due to volcanic eruption Dust Storm in China

Storm surge prediction

(Deltaworks) Netherlands
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