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Probabilistic forecast information optimised to
end-users’ applications:

three diverse examples

ECMWEF User Seminar 2015
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v Get to know the users’ world and understand (weather-
dependent) decision making processes

v" ldentify gaps for additional weather information
v’ Start iterative process of product development
v Elaborate an accepted visualisation

v Organise training courses

v Accompany test phases
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Three dlvers appllcatlons Wetter und Klima aus einer Hand u

Mid- to longterm probabilistic (road)
weather forecasts for manpower
planning

Probabilistic weather forecasts to
support the German ,Energiewende”

Probabilistic mid- to longterm weather
forecasts and warnings for the new
,warn-weather® app
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Three divers user groups Wetter und Kiima aus einer Hand NS

,2hands on" practitioners with very
detailed local knowledge and only a
few different decisions to take

TSO staff with regional to nationwide
responsibility. High education in data
analysis and interpretation

The public...
Mostly very local interest area, very
varying meteorological background
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Developer-User-Dialogue Wetter und Kiima aus einer Hand NS

Visits at the road maintenance authorities
Biennial user workshops
Regular (annual) training courses

Regular project meetings

Visits at the control rooms
Biannual user events with industry
and research community

Via digital media platforms in hindsight
(ratings and reviews, posts on twitter
and facebook...)
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v NWP model fields: ICON, (ICON-Nest), COSMO-EU, COSMO-DE(-EPS), IFS

v’ Statistical postprocessing products
v Optimised point forecasts
v with MOS-MIX system, derived from deterministic IFS, GME, ICON
v new: with Ensemble-MOS, derived from ensemble IFS

v Optimised gridded warning products (with WarnMOS system)

UEF2015 08-10.06.2015 | User-optimised probabilistic forecast products | vanessa.stauch@dwd.de %



Deutscher Wetterdienst g
Wetter und Klima aus einer Hand I ‘

Application 1

PROBABILISTIC FORECASTS
FOR ROAD MAINTENANCE
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v Get to know the users’ world and understand (weather-
dependent) decision making processes
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Summer Winter

thunderstorms: snowfall:

Clearance of road works necessary? DO | need to clear the road? How
many snowplougher do | need?

heat: Which route do | take first? How
Which alert level is necessary? many tours do | have to plan for?
More frequent control tours (level 1),

speed limits (level 2) clear ice:

closure of road sections (level3) Do | need to grit the road? How

long does it need protection? Do |
need several rounds? How much
anti-icing do | need?

T “l e |

i!

‘ e
http://mww.spiegel.de \ A

http://lwww.abendblatt.de/hamburg/
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Based on what weather forecast?
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®

When and where is the snowfall,
how much will fall and within what
time?

>> rather deterministic mindset

Are there (any) indications for the
formation of ice?

>> “risk-avers” mindset

Winter

snowfall:

Do | need to clear the road? How
many snowplougher do | need?
Which route do | take first? How
many tours do | have to plan for?

clear ice:

Do | need to grit the road? How
long does it need protection? Do |
need several rounds? How much
anti-icing do | need?
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v

v" ldentify gaps for additional weather information
v’ Start iterative process of product development

v Elaborate an accepted visualisation

v

v
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USGI’ deflned I'eCIUIrement Wetter und Klima aus einer Hand E

v Longer term planning of stand-by service and staff needs weather
forecasts for the coming 5-7 days

v For a serious product, we need to introduce probabilistic forecasts

v" First step:

Uncertainty and probabillistic forecasts of atmospheric parameters as
meteograms
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Spatial variability QL\
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SWIS temperature forecasts
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SWIS precipitation forecasts Wetter und Kiima aus einer Hand NS
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Nur Werte iiber 10% werden angezeigt.

Die Hohe des jeweiligen Balkens entspricht der Wahrscheinlichkeit.

Der Bereich zwischen den grauen Querbalken iiber und unter der Station entspricht 100%.

Rotumrandete Zeitspannen haben eine Wahrscheinlichkeit von mehr als 33%, dass iiber 5mm Niederschlag fallen.
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Our product developm. approach  wetterundxima aus einer Hand E

v

v Organise training courses: this autumn

v" Accompany test phases: upcoming winter season
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v (re-) Introduction to the reasons and the implications of probabilistic and
uncertainty forecasts (e.g. with games, discussions, definition of terms)

v Presentation of developed products and collection of user feedback

v Role plays and use cases: which decision do | come to in different example
sitations? And with different kinds of forecast products?

v" Lots of time for discussions, concerns and individual decision making
processes
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Application 2

PROBABILISTIC FORECASTS
FOR THE ENERGY SECTOR
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v Get to know the users’ world and understand (weather-
dependent) decision making processes

v" ldentify gaps for additional weather information

v

v
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user workshop
guestionnairs

frequent project meetings
visits at control rooms

weather

— Deutscher Wetterdienst %
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ldentification of user needs Wetter und Klima aus einer Hand sty

weather
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power

\
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Report and analysis of
cases with particularly
large forecast errors and
large spread in multi model

See also poster by
Thomas Schumann about solar eclipse
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v

v" ldentify gaps for additional weather information
v’ Start iterative process of product development

v Elaborate an accepted visualisation

v

v

UEF2015 08-10.06.2015 | User-optimised probabilistic forecast products | vanessa.stauch@dwd.de %



Deutscher Wetterdienst
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30.01.2013: quick drop-off of wind power feed-in

30.01.2013: Einbruch der Windeinspeisung Parameters: amp"tude
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Probabilistic wind ramp forecasts
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COSMO-DE-EPS 15UTC run, 05.12.2012
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Schafer M (2014) Diploma thesis
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Alert product for critical SItuatiONS  wetterundkimaaus einer Hand N

Frontal detection COSMO-DE-EPS COSMO-DE-EPS
algorithm mean spread

20140809 06 + 5 Vorhersagestunden 20140808 03 ,+ 24 Vorhersagestunden
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critical event in warning area & information from COSMO-DE-EPS
cyclone or low stratus in warning area

no cyclonic influence or low stratus

Steiner, Kohler, Alberts,
submitted
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Demonstrator
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v

v

v

v Organise training courses: October — December 2015

v' Accompany test phases: demonstration phase 2016
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Application 3

PROBABILISTIC FORECASTS
FOR THE PUBLIC
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v
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v" Overall Objective:

inform all citizens and visitors in Germany about severe weather in time

v until June 2014: conceptional phase
v June 2014: publication of the tender
v' September 2014 — March 2015: kick-off with ubique Apps & Technology

v' March - May 2015: intensive feedback phase with internal and external test
users (inkluding feedback forms)

v' 03.06.2015: FIRE!
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Summary

TYPICAL USER REACTIONS TO
PROBABILISTIC FORECASTS
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Event occured

GMA-Standort "
B e f ‘ 1
‘ - » m

| ﬁ o User-optimised identification of

%@Q> ~ probability thresholds

Start Vorhersagezeit y e S n O

z.B. Luft-Temperatur

cost cost

no loss @

Aufgebot
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v In my system, the loss cannot be quantified (value of human life?)

v" Our IT systems and tools are not designed for probabilistic forecast
information

v Regulations do not allow for ,non-deterministic statements

v" How do | know what 10% probability means?

v That's easy for you, you shift the responsibility towards us
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v" Significance and meaning of ,risk” for the user

v Context of probability and uncertainty: suitable terms needed (,uncertainty*
has negative meaning) >> confidence?

v Responsibility shift towards the user >> added value of probabilistic forecast

UEF2015 08-10.06.2015 | User-optimised probabilistic forecast products | vanessa.stauch@dwd.de

WA



Deutscher Wetterdienst
Th a-n kS ! Wetter und Klima aus einer Hand I ‘

GMA-Standort

80%

2°C

z.B. Luft-Temperatur
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