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Introduction Foilsd The scale we live on

weather & impact
warnings
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Question from: National Institute for

Introduction . .
Public Health and the Environment
Can KNMI provide
historical weather
maps at
1 km X 1km X1 hour
resolution?
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Introduction

- Initiated by UK Met Office

-  WOW-NL portal launched 2015

- Teaching Material and Outreach

- Smart Cities - Senshagen Zwolle
- User support by back office

- Exchange of best practices with other
WOW partners

We are very grateful

for all the efforts from

the WOW community
in providing data!




Introduction

data by community,

results for community
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Methodology s Bias and noise

@e@®06

“accura_te” noise bias + noise bias + noise
(# reality) + outlier



Methodology 504 Multi-fidelity Gaussian process regression

e high-fidelity data

- low-fidelity data

ignoring low-fi data exact interpolation regression with noise

treatment
Koninklijk Nederlands Meteorologisch Instituut, Budapest, 11 May 2023



Methodology s High-resolution covariates
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Results 5] Wind speed (29 June 2021, 8am-9am)
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Results Temperature (29 June 2021, 8am-9am)
WOW: no Quality Control WOW: no Quality Control
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Results

Temperature (29 June 20212, 24h)
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Results Prototype data set: Year 2021
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Results Prototype data set: Year 2021
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Results for prototype data set

The x-validation only
represents official KNMI
locations; however, we

expect the largest
improvements in non-
official locations!

Air temperature
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Results for prototype data set Issue with noise estimation & over-fitting

Air temperature Coastal effect? (10% closest to water)
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Results for prototype data set fois] Cross-validation: rank histogram

Looking for ways to
improve the uncertainty

maps!
1 2 345
Best:
rstd = 0% Worst:
rstd =
100%

Air temperature
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Results Prototype data set: Year 2021

Global radiation Relative humidity
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Next steps

- Collect & implement
feedback from user group

- Correct issues

- Think about verification &
validation

- Provide data set for full
period (2015-2022)
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Thank you very much for
your kind attention

Jouke de Baar, Gerard van der Schrier,Theo
Brandsma (KNMI)
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Cross-validation: wind speed

Question & answer slide

The x-validation only x-Val RMSE: KNMI
represents official KNMI , ‘
locations; however, we
expect the largest
improvements in non-
official locations!
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Local wind speed effects?

Question & answer slide

Coastal effect? (10% closest to water)
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Question & answer slide Cross-validation: confidence

Looking for ways to « Compare x-validation errors
improve the uncertainty with the local x-validation
maps! uncertainty map:

* Error < Uncertainty estimate:
“"Under-confident”
* Error > Uncertainty estimate:

"Over-confident”

Air temperature x-Val under/over confidence
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Question & answer slide s Equations

Prior p(X) =N(QBy, P)

Likelihood p(Y\w) — N(HCB + BIBB7R)

regression with noise : -
treatment Posterior p(X|y) =N(z,C)



sl
Question & answer slide feilad Equations
Standard GPR

E[f(x)] = m(x) + k(x,x’,8) K(x’,x’,8)* { y - m(x’) },

var[f(x)] = k(x,x,0) - k(x,x’,8)" K(x’,x’,8) k(x,x’,0),

With external drift

E[f(x)] = M(x) B + k(x,x",6) K(x",x",0)* {y - M(x') B },

i!/‘\/'v var(f(x)] = k(x,x,0) - k(x,x’,0)" K(x’,x’,8)™* k(x,x’,8) + Cm(x,x,6,B),

With bias and noise

regression with noise E[F)] = M(x) B + kix',8) { Kix',x',8) + ROCx,€) ¥ {y - M() B},

var[f(x)] = k(x,x,0) - k(x,x’,0)" { K(x’,x’,8) + R(x’,x’,&) }* k(x,x’,0) + Cm(x,x,0,B).



