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the growing use of ensemble products
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1995: early daysé
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2002: some progressé
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2002: some progressé
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2010: moving towards usersé
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2017: where do we stand today?
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Potential vs. actual value
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Č Main goal of Division on Product Development and Customer Relations at DWD

ü Enhancing the importance and utility of weather information and 
όǇǊƻōŀōƛƭƛǎǘƛŎύ ŦƻǊŜŎŀǎǘ ǇǊƻŘǳŎǘǎ ŦƻǊ ǘƘŜ ǳǎŜǊ ōȅΧ

ÅCollecting user requirements

ÅConsolidating requirements and possibilities

ÅPlanning, coordinating and conducting new developments

ÅSupporting users to integrate weather information into their own 
decision support systems

ü Fostering the dialogue between users and developers

in particular on integrating probabilistic information

Closing the gap
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Focus groups

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...



10

Ensemble of user requirements

early
simple

reliable

relevant

precise

comprehensive

individual

standardized

How to design forecast products, 

which fulfill all those requirements?
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From theory to practice

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

Open-Data

Civil 

Protection

(Renewable) 

Energy 

Systems
Road & Rail 

Services
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ČWeather warnings: from EXtremeevent Information to 
COMunicationand action

ü Research project of the Hans-Ertel-Zentrum(funded by DWD)

ü Inter- and transdisciplinary approach involving meteorology, social 
sciences, and psychology

ü Ultimate goal is to facilitate transparent and effective communication 
of risk and uncertainties to specific user groups

ü ¦ǎƛƴƎ ǘƘŜ 5²5Ωǎ ŦƛǊŜ ōǊƛƎŀŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ όFeWIS) as a testbed, 
the project will implementdifferent ways of communicating 
probabilistic weather information

ü Use of this information will be analyzed in terms of usage and 
preferencesto determine whether and how risk-based warnings can 
help emergency managers to reduce the risk of loss and damage

WEXICOM

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...
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ČQuantify user preferences by analyzing web usage behavior
ü Which representations do users select?

ü How do users search? Where do they start? Where do they stop? 

ü Do search patterns differ by user types or weather conditions?

ČRepeated surveys after gaining experience with representations 
ü How well do users understand the different probabilistic formats? 

ü Include items on numeracy, graph literacy, trust

ü Questions about usability, usefulness, user preferences, likelihood of 
future use, suggestions and complaints

Understanding the understanding

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

Courtesy: Nadine Fleischhut 
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FeWIS_pro
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ÅSelect variable
ü Threshold for exceedance
ü Vertical level 
ü Lead time                             

ÅSelect area   
ÅSelect representation
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FeWIS_pro
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ÅSelect variable
ü Threshold for exceedance
ü Vertical level 
ü Lead time                             

ÅSelect area   
ÅSelect representation
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FeWIS_pro
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FeWIS_pro
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FeWIS_pro
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FeWIS_pro
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Frequency of selection

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

0.1%

0.5%

1.0%

5%

10%

50%
75%

100%

0.1%

0.5%

1.0%

5%

10%

50%
75%
100%

2
2
:0

0
2
3
:0

0
0
:0

0
1
:0

0
2
:0

0
3
:0

0
4
:0

0
5
:0

0
6
:0

0
7
:0

0
8
:0

0
9
:0

0
1
0
:0

0

1
3
:0

0

1
6
:0

0

1
9
:0

0

2
2
:0

0

1
:0

0

4
:0

0

7
:0

0

1
0
:0

0

1
3
:0

0

1
6
:0

0

1
9
:0

0

Zeit

W
a

h
rs

c
h

e
in

lic
h

k
e
it
 i
n

 %

Wie wahrscheinlich werden die Warnstufen erreicht 
im Vergleich zum Durchschnitt zu dieser Jahreszeit?
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Wie wahrscheinlich werden die Warnstufen erreicht?
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Welche hºchsten Windgeschwindigkeiten (km/h) sind wahrscheinlich?
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Welche Windgeschwindigkeiten (km/h) sind wahrscheinlich?

Map

Threshold probabilities

Threshold prob. (clim)

Quantil boxplot

Quantil barplot
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frequency of selection

Courtesy: Nadine Fleischhut 
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Users guess of the median

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...
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Wie wahrscheinlich werden die Warnstufen erreicht 
im Vergleich zum Durchschnitt zu dieser Jahreszeit?
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0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

2
2
:0

0
2
3
:0

0
0
:0

0
1
:0

0
2
:0

0
3
:0

0
4
:0

0
5
:0

0
6
:0

0
7
:0

0
8
:0

0
9
:0

0
1
0
:0

0

1
3
:0

0

1
6
:0

0

1
9
:0

0

2
2
:0

0

1
:0

0

4
:0

0

7
:0

0

1
0
:0

0

1
3
:0

0

1
6
:0

0

1
9
:0

0

Zeit

W
in

d
g
e

s
c
h

w
in

d
ig

k
e

it
 i
n
 k

m
/h

Welche hºchsten Windgeschwindigkeiten (km/h) sind wahrscheinlich?
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Welche Windgeschwindigkeiten (km/h) sind wahrscheinlich?

Map

Threshold

Climate Comparision

Boxplot

Barplot
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Wind prediction in km/h

Map

Threshold probabilities

Threshold prob. (climate)

Quantil boxplot

Quantil barplot

Courtesy: Nadine Fleischhut 
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Result from a survey

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

Use of probabilistic information 
not necessarily systematic but rather heuristic

How do you transform probabilistic information 
on weather and warnings into actual decisions?

32 %

7%

81%

0%

4%

Applying fixed thresholds (cost/loss)

Input for application model

Experience / Heuristics

blackboxsystems (e.g. neural networks)

Other
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German Energiewende
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German Energiewende

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

Growing proportion of weather-dependent power production requires 

new strategies for managing the power grid
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The scale cascadeé
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https://www.entsoe.eu/map/Pages/default.aspx

The European Grid

The German TSO regions

The 50Hertz zone

Substation Jessen/Nord
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Nominal capacity

2017-04-29: Local Substation

Courtesy:

Facing reality at the local scale
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Nominal capacity

2017-04-29: Local Substation

Courtesy:

Facing reality at the local scale
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FINO 3: 2014-07-08, 03 UTC

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...
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Results from the RE-ǇǊƻƧŜŎǘ  ΧΧΧΧΧΧΧΧ     
Model: COSMO-DE-EPS 

Courtesy: T. Heppelmann
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FINO 3: JJA-2014, 03 UTC 

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

Original Calibrated

Results from the RE-ǇǊƻƧŜŎǘ  ΧΧΧΧΧΧΧΧ     
Model: COSMO-DE-EPS 

Courtesy: T. Heppelmann
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Dedicated visualization system

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

http://energyforecaster.de/

http://energyforecaster.de/
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A close dialogue circle

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

weather forecasts

power forecasts

grid operation
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Road & Rail Services

DWD, 30.08.2017 - Dialogue with key customers

5 AUTOBAHNDIREKTION NORDBAYERN: OPERATOR BEI DER ARBEIT AN EINER MULTIFUNKTIONSWAND
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Trend forecasts

ECMWF Predictability Seminar, 13.09.2017 - Slowly but surely...

The higher the 
bars, the higher 
the probability for
Rain
Sleet
Snow

A users statement:
Without the new probabilistic trend forecasts,
L ǿƻǳƭŘƴΩǘ ōŜ ŀōƭŜ ǘƻ ƻǊƎŀƴƛȊŜ ǘƘŜ ǎŎƘŜŘǳƭŜ ŦƻǊ άƻƴ Ŏŀƭƭ Řǳǘȅέ ŀƴȅƳƻǊŜΗ


