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The challenge of wind and 
wheather prediction.

Melanie Hoffmann
Meteorologist, Sales, MC-Wetter 
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• The weather system – how does it work?
• Messure data – condition precedent to 
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• Forecast Models
• Forecast Scales
• Verifications
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PA Group

Sales agencies and partners
Italy, USA and Asia

• ~ 200 staff, more than 50% meteorologists
• Forecasting centres in many European countries
• Sales presence in additional countries and other

territories
• Meteorological services in high quality world-

wide
• Market leader in many sectors through

customer-focused products for
– Energy
– Weather & Traffic
– Media
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What do we need if we want to get weather?

Ingrediences:

Water

Coriolis 

Force

Sun
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Energy from solar radiation as 
the motor of all atmospheric
movement

Solar radiation

Variation of solar energy

Inclination of the axis

Depends on:

Latitude and season

Elliptical orbit around
the sun
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Radiation balance between equator and poles

Differentiell warming, i.e. steady equatorial
warming and polar cooling

Negative radiation
balance

Positive rad iation
balance

Simple circulation – without rotation

Differentiell warming (a) – simple circulation
to realize the energy exchange (b)
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Rotating system

Movements are deflected only in 
rotating system

Rotation => Deflection to 
the right (NH) , to the left
(SH)

Coriolis force

Influence of Coriolis force
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Atmospheric circulation – with the influence of rotation

-Equatorward winds
are deflected
(Trading winds) 

- Formation of three
meridional 
circulations for global 
energy exchange

Meridional Circulation
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Problem! Radiation and Rotation
do not create weather!

Water

forgot

Ingrediences:

Sun

Rotation

Water

Weather!

However, we still need a „cooking recipe“ for our
weather kitchen. 

We have:
We want:
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satellite information
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The way from observations to your
forecast Observ ations and satellite inf ormation

Global numeric al and physica l models of 
athmosher e and surfac e

Local models of Europe, Alps and many
other parts of the world

Digita l weather maps

+6h, +12h, +24h...+360h

Maps, graphics MOS (Model Output Stat istics)

Weather forecast, checked by meteorologist

Grid points
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Isolines and fields

Most important physical
models
ECMWF: European Center of Medium Range Weather F orecast, global model -> 
0.4°

(2 times a day)

HIRLAM: local model -> 0,1° (4 times a day)

GFS: American model, global model -> 0,5° (4 ti mes a da y)

UKMO: model of British weather ser vice, local model

GME: German model of German weather ser vice, global model

KOSMO: local model of Ger man weather ser vice

JMA: global model of Jananese weather ser vice
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Source: ECMWF

Comparison of f orecasts of different meteorological centers

EPS – Ensemble Prediction System

Edward 
Lorenz
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Ensembles: 51 mod el runs more

W ith slightlych anged start conditons

24 hours ahead

300 hours ah ead
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Ensembles: 51 runs

80%  confidential interv al
and operational runs

MOS forecast

Model forecast of numerical models
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MOS:  Model Output 
Statistics

Relation between grid point 
forecast and history of 
location

- solution: hourly

- forecast range: 15 days

T EMPERATURE FORECAST  (°F)

2.40

2.60

2.80

3.00

3.20

3.40

3.60

3.80

4.00

4.20

4.40

fp12 fp18 fp24 fp30 fp 36 fp42 fp48 fp54 fp60 fp66 fp72

N WS_ETA
N WS_GFS

MCMOS_ECMWF.GFS

MCMOS_GFS
MCMOS_ECMWF

MCMOS_MU LTI

New Multi Model MOS



19

TEMPERATURE FORECAST
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Forecast Scales

• Meteorological scales range from seconds
to years/decades.

• Forecast precisions
depends on scale
of meteorological
phenomenon

Short-term forecasts

• Nowcasting up to 2 hours: extrapolation of 
observations (incl. radar/satellite)
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Short-term forecasts

• Forecasts up to 3 days
– Possible to take into account non-standard

diurnal variations
– Deterministic forecasts best to use, 

comparison & combination of different models
important

Example forecast

Source: www.mc-energy.com

Forecasts can be
presented for different 
cities, country
av erages and 
compared to long-term
climatev alues to get
an impression on the
f irst glance
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Example forecast

Source: www.mc-energy.com

Diff erence to previous model run can help to see trends quickly.

Medium-range fcst.

• Weather & Uncertainty
– Meteorology is aware that forecasts are not

perfect
– Usage can be increased if quality is known in 

advance

• Solution: Ensemble forecasts
– Model is run several times with slightly

changed initial conditions
– Variation in results represents uncertainty
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Medium-range Fcst.

Source: www.mc-energy.com

Most likely forecast is the av erage/median of all ensembles.

Monthly Forecasts

• Makes only sense with ensembles
• Ocean conditions become more and more

important the longer the forecast shall be
• Can only show trends
• Weekly available (Friday)
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Medium-range Fcst.

Source: ECMWF
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Verifications of several weather 

parameters can be requested 

under 

info@meteogroup.de  

ThankThank youyou forfor youryour attentionattention! ! 

MCMC--Wetter GmbHWetter GmbH
Gradestr. 50Gradestr. 50

12347 Berlin, Germany12347 Berlin, Germany

Internet: Internet: www.meteogroup.dewww.meteogroup.de
Phone: +49 30 600 98 0Phone: +49 30 600 98 0


