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Meteorologie / weerkunde

1000 mbar

grondstation weerkaartf_(SSO mbar

( 500 mbar

weerballon

waarnemen monitoren

satellietfoto

trajecten

neerslag-radar

animatie

[ weerkunde ]

almanak hoge en lage druk gebied
. - . /
persistentie | verwachting koude- en warme fronten
N Y
trend analyse | opstellen analyseren _[ windrichting en -snelheid
> -
analogieén / H\temperatuur

weer modellen ) \_neerslag
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Weather forecast modeling

The United States:
home count:

Planet Earth:
home to ry of

Climavision” Climavision” .
Climavision”
ML e _ neighbﬁ;:%‘}:’i?‘;‘a:isville
Timestep 5-10 minutes _~ Vo = ‘
Grid spacing 10020 km _Z= HHEETNNN ’ 4+
y \\\§\\\\\ \ S | |l00 = = i g
Y. l/ AR > P Vertical exchange Global Mesoscale Microscale
/ L\ QN between levels

gisteren

. morgen
variabele &

Variables at Variables in the

the surface: atmospheric column:
Temperature Wind vectors
Humidity Humidity
Pressure Clouds _
Moisture fluxes Temperature metingen
Heat fluxes Height
Radiation fluxes Precipitation

Aerosols



Verification for Wind (km/h) at 53.22°N, 5.75°E (-2 m asl)
Distance from verification site: 22.54 km. Time zone: CET.

Sunday Monday Tuesday
09.02 10.02 11.02

Wind (km/h)

| | | | | | | | | I | I | | | | 1 | 1 |

06 12 18 Mon 06 12 18 Tue 06 12 18 Wed
Bl Forecast too windy B Forecast not windy enough
MLM error statistics for the last 3 days Percentage of forecasts with errors smaller than:
Mean error: -0.19 km/h 10 km/h: 100 %
Absolute error: 0.73 km/h 5 km/h: 100 %
RMS error: 0.86 km/h 2 km/h: 100 %



Deterministische weersverwachting

(Met dank aan: Renate Hagedorn (ECMWF))

Is deze verwachting “correct”?

_/

W

Temperatuur

Initigle ~~
onzekerheid

>

Beginconditie V&Wa:(h;l ngStijd Verwachting
Modéetfout




+ Kansverwachtingen: ensembles

(Met dank aan: Renate Hagedorn (ECMWF))

Temperatuur

Beginconditie Verwachtingstijd Verwachting

Complete beschrijving van de weersverwachting in termen van een
Probability Density Function (PDF)
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De ‘expert” pluim - Temperatuur

Temperatuur (°C)
De Bilt, woensdag 12 februari 2025 (Versie wo 00 uur)

di wo do vr za zo ma
13-02 14-02 15-02 16-02 17-02 18-02 19-02 20-02 21-02 22-02 23-02 24-02

do vr za zo ma

Verstoorde runs == Controle = Hoge resolutie == Middelste (P50)
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15

10

-10
di wo do
25-02 26-02 27-02
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@ I'm Weather

Wind Barbs 10m 07:00

AURORA 0.25° PRETRAINED Sa1Feb
18z 31 Jan +012

Aurora is created by and copyrighted b

Map Locations Blog Settings

Upgrade to PRO Sign in

Hamburg

Microsoft / Bodnar et al. (2024), weight o Expe”mehtal
licensed under CC BY-NC-SA 4.0 licens

HuggingFace.

Aurora 0.25° pretrained
Global « 25 km « 4 runs per day

Microsoft ~ atmosphere Al

Aurora is an Al foundation weather model created
by Microsoft. This version of Aurora produces data
at 0.25 degrees resolution.

Aurora is created by and copyrighted by Microsoft / Bodnar
et al. (2024), weights licensed under CC BY-NC-SA 4.0
license as per HuggingFace.

FourCastNet v2
Global « 25 km « 4 runs per day

NVIDIA atmosphere Al

FourCastNet v2 is a Spherical Fourier Neural
Operators based Al weather model that is trained
on 37 years of ERA 5 reanalysis data.

FourCastNet v2 is created by and copyrighted by Nvidia /
Bonev et al. (2023), weights licensed under Apache 2.0
license.

Nowcast Climate Aurora 0.25° pretrained v

18z 31Jan v

< | > w
e 19:p8a 1 Su2 Mo 3 \Tu4 1We5

ECMWF-AIFS
Global « 25 km « 4 runs per day
ECMWF atmosphere Al

AIFS is an attention-based graph neural network
based Al weather model trained on ERAS reanalysis
data.

ECMWEF-AIFS is created by and copyrighted by ECMWF,
which is licensed under the CC BY 4.0 license.

FuXi
Global « 25 km « 4 runs per day

Fudan University ~ atmosphere Al

FuXi combines 3 Al weather models to forecast for
the short, medium and long term. It is trained on 39
years of ERA5 reanalysis data.

FuXi is created by and copyrighted by Fudan University, /
Chen et al. (2023), weights licensed under CC BY-NC-SA 4.0
license.

\Ths ‘Fr7 \Sca ‘Sus

FengWu
Global « 25 km « 4 runs per day

Shanghai Al Laboratory  atmosphere Al

FengWu is a Transformer based Al weather model
trained on 39 years of ERAS reanalysis data.

FengWu is created by and copyrighted by Shanghai Al
Laboratory / Chen et al. (2023), weights licensed under CC
BY-NC-SA 4.0 license.

Pangu-Weather
Global « 25 km + 4 runs per day

Huawei Cloud atmosphere Al

Pangu-Weather is a Swin transformer based Al
weather model trained on 39 years of global ERAS
reanalysis data.

Pangu-Weather is created by and copyrighted by Huawei
Cloud / Bi et al. (2023), weights licensed under CC BY-NC-
SA 4.0 license.

Frankfurt

10m 925hPa 850hPa

4 more v

Fr14 Sa15

|Mo'|0 ‘Tu n |We'|2 ‘Th'l3



https://imweather.com/?model=gfs&run=1739361600&member=&element=wind_barbs&level=10m&|at=48.8000&Ing=-9.51878&2=2.70

@ I'm Weather Map Locations Blog Settings Signin =
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Wind Barbs 10m 20:00

GFS Sa 15 Feb
12212 Feb +079

+
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Nowcast Climate GFS v 12z12Feb - {1 10m 100m 925hPa  5more v

Sa 20:00
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Geo-stationary satellites
4 g Atm_ospherlc %
o, motion vector Worh Ozone

\ / Radiances
Radiances

Polar-orbiting satellites

&
AIRCRAFT Dropsondes
_<hi Buoys -
SYNOP - Ship Drifting LoT
Moored
828
SYNOP - Land
METAR




Samenvatting tot nu toe

* Weersverwachting gebaseerd op weermodellen

* Waarnemen — analyseren — ‘voorspellen” — waarnemen — etc.
 Modellen werken met een ‘grid’ (3D)

* Elke run (tijdstip) op verse data

* ‘Verstoorde’ runs = ensemble verwachting

* Verschillende modellen = multi model verwachting



De beste gratis weer-apps

op Android en iPhone
37 FIJNE REACTIES

CARR ® T Weather
the crazy-powerful weather app

WINDY Windfinder Flowx Ventusky

an Francisco

Weerplaza Buienradar Weer




Wat is luchtdruk?

Top of the Atmosphere

* Lucht heeft een gewicht;

Weight of the air in the column

* uitgedrukt in mbar of hPa;

(1 mbar =1 hPa) Surface

s
* gemeten met barometer; // /

Unit Area

l
l

* Veroorzaakt een ‘luchtdruk’; : applies a pressure to point "X"
[ ;
|

* Gemiddelde luchtdruk is ongeveer 1013 mbar;

* [890 mbar — 1040 mbar];
50 km
1 mb

* Luchtdruk neemt af met de hoogte!

12 km \

] 100 mb

""JR- 1000 m

/
Unit Area
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luchtdruk en temperatuur

A B

500 mb

Gelijke luchtdruk op de grond!

- B - o Ground - S e

Als de lucht kouder wordt, krimpt de kolom
waardoor de luchtdrukverdeling over de hoogte
anders wordt.

Als lucht warmer wordt, rekt de kolom uit.

500 mb
500 mb

b Gelijke luchtdruk op de grond! /7
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Druk verschillen

Drukgradient: Het verschil in
druk per afstand:

Higher Lower

Drukgradient = AP/d

Druk gradient = drijvende kracht

Isobaren dichtbij elkaar:
grote drukgradient - veel kracht

Isobaren ver uit elkaar:
kleine drukgradient - weinig kracht
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Clouds from those it is raining

dry and cold air
declines and

moist wannm air rises warms up

and cools down

high B
pressure area

>
—

wind blow in the clockwise direction
from center.
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Ferrel-Zelle
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Trekrichtingen depressies
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Rossby Waves

National Weather Service



Fronten

/22647 boord

Koude lucht

T vvyvyvyyvy

Warme lucht

Centraal
lagedrukgebied

Koufront

Warmtefront

89



Front ontwikkeling

rontal wave
(developing)

| Equilibrium disrupted

boven-aanzicht

L2

S

Disruption continues, new low

’ | Frontal depression, with warmi/cold fronts |
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