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Background and motivation

Joint study involving the Meteorological Services and the Business Operation departments

 Identify and address end user’s needs in ensemble forecasting products (depending on the
customer profile)

* Review of the operational and work-in-progress products exploiting ensemble models and data

* Enhance the current range of products and services offered to private and institutional clients
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1. Identify and address the end user’s needs
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How do end users understand probabilistic weather forecasts?

* The understanding of a probabilistic product depends on two key elements:

- Customer’s need (workflow planning, human resources management, preventive actions,
cost/loss optimization...)

- Aptitude of the end user to deal with probability and classes of events (customer profile)

K Recurring management proce& / Risk assessment for a rare event \

! !

Able to handle cost/loss VS | Hazards = cost or loss = more charges

! !

Uncertainty and probability is Uncertainty and probability are a

Qn added value / Qmitation J
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How do end users understand probabilistic weather forecasts?

* The understanding of a probabilistic product depends on two key elements:

~ Customer’s need (workflow planning, human resources management, preventive actions,
cost/loss optimization...)

~ Aptitude of the end user to deal with probability and classes of events

o ot
* Identify use-cases according to the targeted end user

» Co-developping processes are recommended to adapt uncertainty representation to decision making
protocols
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2. Review of the operational and work-in-progress products
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Energy sector - temperature forecast

Prévision de la température température moyenne France (moyenne pondérée 32 stations)
Densité des runs de la prévision a 14 jours pour le réseau 28/03/2023 12H

Electric network management

Pre-tactical planning

* PDF representation - easy to show

divergence among ensemble forecast
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Prediction of areas in which contrails are likely to be

persistent * Impact-oriented persistent contrails - global
positive impact on the radiative forcing

Probability of persistent contrail occurrence — case of the 2" December 2022 r00z H+12

* Optimisation problem against climate change

* Loss of spatial consistency of the targeted
parameter

« SESARS3 — CICONIA project (2023-2026):
guantify the radiative forcing induced by
persistent contrails

* Further plans: exploit this product through
optimisation algorithms for air traffic
management

==
FL 370

oo - Risk area
FL 330

Higher probability Lower probability
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WIRE: ice thickness on electric cables or wind turbines

WIRE: Sarte degsurveillgos probiabilisie (]  Benefit: take actions to avoid power cuts

Risque de manchon de glace sur cdble 15mm hauteur 010m e
Periode: du 26/04/2023 03h UTC au 27/04/2023 15h UTC FRANCE

* Impact based warning for a Department-wide
strategy (36-hour time window)

* Risk matrix approach

* Ensemble prediction-based information is
implicitly integrated in the warning tool

* Probability and impact thresholds should be
selected depending on the end user exposure

Risk matrix

\

Seuil 0.01 1 3 (mm)
Confiance faible
| moyenne
= élevée
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“PréviProba” product
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Target : occasional end user 1-_ 2\

Evolution of predicted daily Tmin and Tmax for a
given location

The probability that the parameter is above or below
a selected threshold is provided at each lead time

Additional variables available: wind gust, daily total
rainfall and daily total snowfall
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Occasional end user: dealing with probability

1. Misinterpretation of quantitative probability for a single event:
* “There is a 30% chance of rain”

a) It will rain tomorrow in 30% of the region
b) It will rain tomorrow for 30% of the time
c) It will rain on 30% of the days like tomorrow

2. Decision-making process:

* many occasional end users are not able to quantify a risk on
the basis of a probability of occurrence of a specific event

* is probability really useful for binary decision end users?

7 June 2023 Using ECMWF's Forecasts 2023

Percentage of First Choices

New York Amsterdam Berlin Milan Athens

First choice. People in New York (n = 103),
Amsterdam (n = 117), Berlin (n = 219), Milan
(n = 203), and Athens (n = 108).

From: Gigerenzer et al. (2005)
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3. Enhance the current range of products and services
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A preliminary study: Spring frost in the vineyards in Bordeaux region

Frost impacts the buds during April/May

Burned burns cannot produce grapes
Consequence: loss of productivity

Two impact temperature thresholds: 0°C and -2°C

Challenging issue: on the basis of a probabilistic forecast,

should a preventive action be triggered or not?

candles

7 June 2023
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A preliminary study: Spring frost in the vineyards in Bordeaux region

* Customisation of the probability decision threshold using the forecast economic value
* The economic value depends on the forecast skill (using forecast from the past) and cost/loss ratio
» Estimation of this value using the method described by Mylne K. (2002)

Forecast lead-time 1 day
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e Cost: 300 000 € for 0°C, 400 000 € for -2°C
* Loss: 750 000 € for 0°C, 1 500 000 € for -2°C

’ - Occasional end user warning
4 v Lk i
7.2H : l

[Tmin : -2.2°CJ

96H 48H 24H

96H 24H

on-ssonge) O PRERAI Y- IREEA - MBS Y-
P(T<0°C) = 4% P(T<0°C) = 80%
P(T<-2°C) = 0% P(T<-2°C) = 11%
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PHASE 1 PHASE 2
Popularisation
Communication Customer
media, _ feedback
social network, Prototyping
weather report
Designer
. Customer ' Denllo
}‘% Bl focus » }.% version
Clients needs, use cases Marketer asssi*;'fant Clients
Presentation of Developer Improvement
ensemble forecasting, of
video, Web conferencing
beginner's guide Prototypes
PHASE 3 PHASE 4
Customer Customer
feedback feedback
Operational
}&.‘ Products }&.g
Clients Clients
‘ Improvement \ Product
of developments
Products
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Conclusions

* The correct interpretation and the usage of ensemble forecast products is closely linked to the end
user profile

* More specifically, for occasional end users in a decision-making situation, the correct estimation of a
risk using probability forecasting is challenging

* One of the current objectives of Météo-France is to enhance the current range of products and
services in order to provide suitable information for impact forecasting

* A preliminary study to design a customised ensemble based decision making product showed
promising results

* Future plans include extending the employment of this approach to other commercial and
institutional sectors at all lead-times and spatial resolution
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Thank you for your attention!

Contact: matteo.ponzano@meteo.fr
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WIRE: ice thickness on electric cables

Makkonen (2000)
7 - = (}:10&20{310’014 _ ey
\ | [ S
g

big ; 2 dt

> al:Collision efficiency
> a2:Sticking efficiency
> a3:Accretion efficiency

External parameters: thickness and height of the cable
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Prediction of areas in which contrails are likely to be persistent

Saturation Vapour Pressure (hPa)
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