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) Aviation weather services can continue to
User-centric be implemented in an efficient, qualitatively
product convincing and regulatory-compliant
development to manner in the future

v aptimize ATM
and Airport
New Sector Operation \ \
Forecast

~ yvv
New and further developments of aviation

e ) Co:ggo:sou:ith meteorological services are given the neoessary Project
_Probablllls’nc i pui o visibility, prioritization, coordination as well AVIA26
'"f':’:"'PTt'O"' N ki cross-divisional planning is ensured
Visualization RS Key Account

i Management
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Optimization &
Harmonization |~/ Product and Exchange MET CEUS
< with focus SWISS, REGA

Involvement in |~
. Stakeholder |4 Service

Projects o= /
/] Tailor-made Development on product DACH MWO

Project Services development

Replacement | / CDM
MET

M-Server
Automatization/Digitalization ; Information

skyguide
__—Y| Exchange

Environment remains dynamic: Yellow Profile
Complex and increased demand for e »  Technical
weather and climate services
PROJECLAOR 1: e e g, Infrastructure || Common PKI &
Zurich Airport v SWIM Registry

Interoperability

Common
Database/Platform
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Temperature in Switzerland (autumn mean)
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Observed and

possible future

2011-2020 was
around 1.1%0 warmer
than 1850-1900

2020 :
- future experiences depend on
.- how v [dress clima i
Future emissions %,/ ow we address climate change
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) Thunderstorm La Chaux-de-Fonds 24.07.2023

lundi 24 juillet
10:20 CEST
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Social relevance and significance

Game Changer
Klimawandel
und Extreme
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MeteoSwiss strategy
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AVIATION IN'2040

CHALLENGES OF GROWTH

Impact on aviation

Climate change — Mitigation & Impact

Figure 17 / Summary of the principal climate change impacts on aviation

Climate Effect Aviation Impact

Temperature

Europe continues to warm more quickly than the global
average: Scandinavia more in Winter, southern Europe in
Summer.

Changes to Rain & Snow Patterns
Less snow overall, but heavier events
Less rain in the South, more in the North
More heavy rainfall events

Changes to storm patterns

More uncertainty in the climate modelling here, but
increase in frequency of strong and damaging storms

Sea Level
Over longer term, sea level rise
Uncertainty over storm surges

Changes to wind patterns
Change in jet stream strength, position and curvature
Shifts in prevailing wind direction
Increase in extreme wind speeds in North and centre.

Aircraft performance
Seasonal and geographical changes in tourism demand patterns
Heat damage to infrastructure

Delays and cancellations
Flooding of airports and access routes
Change in snow clearance needs

Dela)ds, re-routing, increased fuel burn
Loss of en route capacity
Convective weather affecting multiple airports simultaneously

Permanent or temporary loss of airport capacity,
infrastructure and access.

Network disruption

Increase in clear air turbulence

Increased variability in trans-Atlantic times and routes
Crosswind changes affecting airport capacity
Operational disruption
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@  MeteoSwiss business cycle

Messungen & Modelle &
Datenerhebung Vorhersagen

Daten &
Informationen

Ruckmeldung &
Verifikation

Anwendungen & Distribution &
Handeln Datenzugang
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Verarbeitung &
Produktion

Interpretation &
Beratung
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Regulation and development of services

(EU) 2021/116 (CP1) of 1 February 2021

The SWIM-functionalities, -infrastructure components and -advanced meteorological
information services are to be provided and operated by the end of 2025. These are
prescribed in the regulation as follows:

— AF 5: SYSTEM WIDE INFORMATION MANAGEMENT
* 5.1.1. ATM sub-functionality on Common infrastructure components
(SWIM-Registry and Common Public Key Infrastructure)
+ 5.1.2. ATM sub-functionality on SWIM yellow profile technical infrastructure

and specifications

+ 5.1.4. ATM sub-functionality on Meteorological information exchange
(Exchange of certain MET information through the application of SWIM services
using SWIM Tl yellow profile).

- Requirement: Development of "new advanced aeronautical meteorological
.. information services* providing users with tailored information content with higher

accuracy and-enhanced functionality, and replacing the current OPMET products in the

long term.
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tailor-made - CP1 regulation

product and service automatisation and digitalisation

optimisation and harmonisation

development probabilistic information

Services with focus on
optimising ATM and airport
operation

SWIM
interoperability
common database
AOP/APOC

data
exchange

Project

——

e

key customers: Skyguide, airports, SWISS

AVIA26

stakeholder involvement
regulatory bodies: FOCA, MAA

—)

New Sector Forecast
Proof of Concept on
visibility and wind
Meteogram NextGen

partner exchange: EUMETNET, MET CEUS
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Automatization: AUTO METAR 24/7

0122

Cloud, convection & hail («BKN0DO2», CBITCU, [VC]TSISH, GR) +/
dev. algorithms / testing CH1_
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Geneva: ready for final sprint
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METAR
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EUMETSAT:
New generation of weather satellites

O

Meteosat Third

Generation

EUMETSAT's next generation of geostationary satellites
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Al/ML: Revolution in the numerical weather

prediction

¥ Wissenschaft

Sleur Jiirdier Jritung 2 Anmelgen (O

Umsturz bei der Wettervorhersage: Modelle
mit kiinstlicher Intelligenz holen die
herkommlichen Vorhersagemodelle ein

In zwei Studien prasentieren chine
T

he
maschinelle Lernen ihre neusten | b
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The high-tech race to improve
weather forecasting
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ECMWEF: neues ML model AIFS
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Computing and data centre

= Increasing reliability

Program RZPlus

establish geo-redundancy
+

implement cloud strategy
+

provide replacement solution RZ1 ZRH
+

keep IT operations robust
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New organigram

Human

Direktor
Christof Appenzeller

Direktionsstab (D)
Heike Kunz

Resources (HR)
Isabel Hux
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Informations- &
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Mark Liniger

Prognose &
Beratung (PB)

Marco Gaia
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Planung &
Kundenbeziehungen
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Manuel Keller
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Human Resources
Isabel Hux

Informations and

Communikation Technology

Martin Schéfer

IT Service Management
Rolf Schneider

IT Infrastructure &
Platforms
Roger Widmer

IT Applications
Gérard Plangger

IT Operations & Support
Michel Camenzind

IT Microsoft Services &
Security
Luigi Zoppi

IT Data Management
Lars Koppa

MeteoSwiss

Director
Christof Appenzeller

Directors Office
Heike Kunz

Finance and Logistics
Lukas Schumacher

Measurements and Data
Bertrand Calpini

Measurement
Technology
Yves-Alain Roulet

Atmospheric Data
Alexander Haefele

Surface Data
Thomas Konzelmann

Radar, Satellites and
Mowcasting
Urs Germann

Data Integration
Estelle Griiter

Scientific Advisor

Jorg Klausen

. Zurich Airport . Payerne

Lecarno . Geneva

Service and Development

Mark Liniger

Climate
Mischa Croci-Maspoli

Numerical Prediction
Oliver Fuhrer

Development of
Forecasting
a.i. Lionel Moret

Forecasting and Consulting *
Marco Gaia

Center for Forecasting
and Aviation Meteorology
Christoph Schmutz

Center for Forecasting
West
Isabelle Bey

Center for Forecasting
South
a.i. Stefano Zanini

Member of the Management Board 'i% Member of the Extended Management Board

Planning and Customer
Relations
Manuel Keller

Safety, Security and
Quality
Stefan Sandmeier

Distribution and Product
Management
Markus Aebischer

Sales and Support
Christian Lukasczyk

International Affairs
Fabio Fontana

Management Tools and
Legal Affairs
Markus Von der Crone

Communications

Barbara Galliker
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Agenda

13:50 — AUTO METAR 24/7

14:15 — Project AVIA26

14:50 — Change Management Procedures
15:10 — Coffee break

15:40 — Project e-Sling & Project H2
16:00 — Measurement campaign DD4ZRH
16:25 — MeteoSwiss News
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AU TO METAR 24/7

Loris Foresti & Sebastian Meier

Project Management




Federal Department of Home Affairs FDHA
Federal Office of Meteorology and Climatology MeteoSwiss

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Swiss Confederation

Ready for the final sprint

-

N 14.12.2023

_ Project management: Z. Schauwecker, L. Foresti, S. Meier, |. Bey, B. Calpini
Scientists: D. Regenass, P. Juda, S. Balmelli, M. Aregger, F. Vitali, F. Vogt

re developers N. Tarin Burriel, M. Bibby, P. du Preez,

, D. Furrer, S. Réthoré, D. Hassig, P. Senn

Reéulatlon. K. Bucher-,Studer
~ AMO/AMF practice: L. Cretenoud, E. Thirig, M. Giroud
f Additional support: M. Boscacci, A. Hering, U. Germann, A. Haefele, E. Griiter

Cameras, sensors: T. Konzelmann, L. Cretenoud, Y-A. Roulet




Introduction AUTO METAR
Project AUTO METAR Geneva

Conclusion and Outlook



Project AUTO METAR Geneva

Conclusion and Outlook



-+ From semi-automatic observation...
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@  ..towards a fully automated solution

AUTO METAR

Extended Automatic Measurements TREND / il Forecact

‘ (AMF)

Distribution Customers
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Introduction AUTO METAR

Conclusion and Outlook



©  Planning: AUTO METAR 24/7 LSGG

01/22 02/22 01/23 02/23 01/24

METAR

(AUTO METAR during non-ops hours)

Change 1: Cloud, convection & hail \/

new algorithms / testing
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Cloud amount & height
Deployed: 31.10.22

Robust clustering of
ceilometer cloud base hits

Output examples:
NCD
FEWO001 BKNO0OO6
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Convection
Deployed: 31.10.22

Integration of 3D+2D weather radar
and lightning data

Output examples:
VCTS, VCSH

TSRA, SHRA
FEW///TCU, SCTO010CB

P
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Change 1: continuously imp

ar i

roved

Hail
Deployed: 21.02.23

Fully based on weather radar
(sensors on the way)

Qutput examples:

TSRAGR, -TSRAGR
+TSGRRA, TSGR

I 100




Alt. [ft]

@  Advanced clustering of ceilometer hits

Robust three-step algorithm with scientifically-motivated design & parameters

 87-94 % probability to detect a cloud ceiling (vs observer)
e 7-11 % probability to make a ceiling false alarm (vs observer)

| Slices: 3 | Groups: 2 | Layers: 3
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@  CBaccuracy evaluation

METAR: ... FEW045CB BKNO90 ...
AUTOMETAR: FEW045 BKNO90O

Comparison after approving AUTO METAR:

* 95 % probability to detect a CB
* 10 % probability to make a CB false alarm

AUTOMETAR: FEW040CB BKNO80

o g ..ia"r"“fmlﬂg.a — )
. NNy | = AUTO METAR accurately reproduces its
f== = ==l 1 "‘/ - specifications (30 km radius), while detection
CB within 30 km is NOT a’false alarm! B o daread by observers is SUbJECtIVE -
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Hail events 2023

8 (!) detected hail events between 21.2.
Evaluation of automated detection:
e 4 detected events confirmed

e 4 detected events considered
as plausible
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©  Planning: AUTO METAR 24/7 LSGG

01/22 02/22 01/23 02/23 01/24 02/24

METAR

(AUTO METAR during non-ops hours)

Change 1: Cloud, convection & hail J

new algorithms / testing

Change 2: Winter phenomena \/

New algorithms / testing
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O Change 2: Winter phenomena

Vertical visibility
Integration of ceilometer

measurements into existing
algorithm

Qutput examples:

VVv004
CLD OBSC VER VIS 400FT

Visibility

Combination of 10-min sensor
values for prevailing

& minimum visibility and 1-min
for TDZ visibility, as required by
regulation

Output examples:

5000 800
RWY 04 TDZ 800M

Deployed on 07.11.2023

Present Weather

Localized combination of 1-min
sensor values for fog &
precipitation type detection +
optimization of thresholds.

Output examples:

FZFG, FG, PRFG, BCFG, BR, HZ
(obscuration)

FZRA, FZDZ, RA, DZ, PL, SN,
RASN, etc (precipitation)

/ ™

METAR.Proposal {=|-|-1-|-|-|

Sensor 1

ap Sensor2 [

Sensor 3 CEEEIEEE

o Sensor 4 et
Sensor 5

&
&b o &
b



O

Old algorithm
Conversion of horizontal to vertical
visibility

- INDIRECT VV estimation
Likely developed in the ‘60s and
calibrated to pilot reports

Horizontal visibility = Vertical visibility

100-249 m - VV000

250-449 m - VV001

450-500 m - VV002
ot
ar - “r

o ap qp ap e

& <+ MeteoSwiss = - -
97 qr qrar CERCE
9F 9P 9PP 9pAP qPoPgp AP 9P gp 0P % 9° 9
qPraPqp qPqrgp 9P9P9PqP  GPSP  9P9P9P  9P9P gPgAqpe

Vertical visibility (VV): new algorithm

New algorithm
Integration of ceilometer measurements for vertical visibility
detection and estimation

= DIRECT VV measurement - As required by regulation

® CBHs
e Ws
= 3lgo stop time

mm= algo start time

Ceilometer.PO
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AUTO METAR

O

qrapqp

Prevailing visibility: accuracy

—> Reliable and precise detection
Known differences:

* When the observers are in a fog bank, they report a
lower visibility

« When sensors are in “shallow” fog, they report a
lower visibility
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@  Example: Freezing precipitation event

2022-12-13 15:16:20 METAR LSGG 131520Z VRBO2KT 3300 -FZDZ FEW002 OVC006 M0O0O/M01 Q1005 REDZ NOSIG=

METAR.Acked =
METAR.Proposal {-|-l-I-I-I-I-I-1-1-1- - 1= 1= 1= 1= = L= T U= === - === === === == === - - === == == - - - - - - =TT L= = =TT T == =TT T - FzDz
Sensor 1
Sensor 2 |*[*[*[*
Sensor 3 IR

Sensor 4 IR e e
Sensor 5 LIl P

DZ

None

0.0-
—0.2- !
—0.4- - O.SOC

—0.6+———, e £ ¢ 4 £ £ £ e 3 e £ e .
\ / Freezing

13 15:10 13 15:15 13 15:20 13 15:25
- FZDZ

Vaisala sensors completely miss the FZDZ, but:

= 7 = SMART algorithm detected it correctly. 5
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Y AUTO METAR vs METAR differences

Random error Subjective + human error Objective/reproducible + measurement error
+ human error (software, hardware)

AUTO METAR

Systematic error Day vs night visibility biases, etc Unbiased (rare exceptions)
Temporal Observation 3-4 min before hh:20/50 Exactly at min hh:20/50, but integrating
representativity data for last 1-15 min
Spatial Observer close to RWY22 Sensors along RWY at 3 different sites
representativity
Observer ~3-6 m height above Visibility measured at 2.5 m AGL
= threshold
Variable ellipses for CB, TCU, etc Exact circles for CB, TCU, etc
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©  Planning: AutoMETAR 24/7 LSGG

01/22 02/22 01/23 02/23 01/24 02/24

METAR

(AUTO METAR during non-ops hours)

Change 1: Cloud, convection & hail J

new algorithms / testing

Change 2: Winter phenomena \/

New algorithms / testing

o Change 3: New business org!ilnization .
&
New tools & procedures -
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@ Change 3: New operational organization

SMART team (ZUrich) Forecasting team (Geneva, WMO)

* 24/7 pikett service for technical  24/7 weather watch and consulting
TREND production

support AUTO METAR
 Extended SMART team for system
maintenance and development
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op op op
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Change 3: New operational organization

New supporting tools for Forecaster:

e 4 Webcams for TREND /
weather watch

e SMART Webclient to visualize
measurements, AUTO METAR +
editor for TREND and
supplementary information




Introduction
Project AUTO METAR Geneva



L+ Conclusion and Outlook

Key elements for AUTO METAR 24/7 in LSGG

Integration of Weather Radar data and new algorithms for ..

improved robustness and accuracy

A dynamic software development for a per-formant and
continously improved AUTO METAR Service

Gradual introduction in 3 steps has proved successful
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©  Conclusion and Outlook

In 2024, in parallel to implementation of AUTO METAR 24h/7 in Geneva:

Start with Project AUTO METAR LSZH 24h/7
Kick-off meeting with stakeholder in Q2 2024

Planned implementation by 2026
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@ Next generation of customized products

AVIA26 ...
- Coordinates activities for aviation weather forecasts as a service.

- Fosters:

o Automation and digitalisation.

o Cooperation with aviation customers as well as national and international partners.

o Harmonisation of meteorological services and processes for efficient service provision.
- First developments:

Exploitation of available measurements and the latest forecasting methods to improve
the prediction and communication of aviation-relevant weather phenomena.
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Goal «New Sector Forecast»

* Automatic convection product for skyguide

 Harmonize and automate MeteoSwiss' convection products for aviation
* Probabilistic convection forecast based on ICON-CH1-EPS

* Use machine learning to improve reliability (what you see is what you get) of NWP
— reduce false positives




O Product Definition

 CB/ TCU polygons
100 — FL100 until FL450
— 4 likelihood levels

48°N

10 — Height of convection

— QOrganization
 Validity: T+2h until T+16h (up to T+33h possible)
* Temporal resolution: 30min (first 7 hours)

47°N

W
o
CB Probability

46°N

* Update frequency: every 3 hours

45°N

* Area: Swiss radar domain
* Availability: JSON via API
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Improving Convection Forecasts

Numerical Weather Prediction

Explicit NW convection prediction
NWP model overconfident
Based on simple threshold (prob >40dBZ)

48°N

47°N

46°N |

45°N

VT: 20230505 1500 UTC
FC: 20230505 0900 U

—————————————————————

TC (T+6h)
i

} I .
~ |/
A | I |
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¥ | |
I | |

100
40
30 3
s/ e 3
false 20
positives :
\ qp

5°E 6°E 7°E 8°E

qrapqp

qPePAPeR  GPAP S9PHRAP GPRP GPRRAR qRRR qP

9°E 10°E 11°E

Machine Learnin

g Prediction

ML model trained with lightning observations

100

CB Probability

“\J"Eﬂj"u"

« Optimized to reduced false positives
« Black box & requires a lot of data for training
VT: 20230505 1500 UTC
FC: 20230505 0900 UTC (T+6I‘I|).
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proof of concept "improved probabilistic wind
oredictions for airports”

(only) ~ 24

airplane Depending on the time of day and weather
movehments situation, different runway concepts apply, which
per hour influence the airport traffic capacity.

urces of wind predictions at the TWR:
am with hourly deterministic wind
ns updated every hour (COSMO-1E
CTRL)

2R \i > - TAF
o « expert assessments from MeteoSwiss
a} '&’_E{;{ _" 5}‘ '{Il] . E[":.
o Bt forecasters via phone call >
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©@ Mmachine learning prediction for wind

probabilistic
meteogram with heturly deterministie wind

predictions updated every heur (COSMO-1E

higher temporal resolution:
- 10minuptoT+3h
- after that hourlyupto T+ 33 h

How ? With..

the most recent measurements the Operational numerical weather state-of-the-art ML methods

Ol BT L s predictions

| Alieder S N?;\n:(h ? ‘& G COSMO-1E ENSEMBLE FORECAST Tue 12 Dec 2023 09UTC

%li!:w{:izée ; S;eidmau}'{::klffi(i =>‘ v 10m Wind Speed (QI50) 12.12.2028 0OUTC +00h
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O

machine learning prediction for wind

(currently work in progress at one location in the north of the airport LSZH)

2023-01-09 05:40:00

25 -
ML Wind measurements }
50 - (median +25-75%
ensemble range)
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COSMO-1E deterministic hourly
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ensemble range)
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machine learning prediction for wind

2023-01-09 03:40:00
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@  Proof of Concept «high-resolution probal:iliztic
visibility forecasts for airports»

Challenges

Spatial and temporal variability of visibility reductions
Different phenomena leading to low visibilities

Rare but high-impact event for the airports
Operations depend on specific thresholds
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| | | | :
LvVP 0 750 2000 4300
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@  machine learning prediction for visibility

8 ormontalvsibit
® o0 y
¢ P ML model to bridge missing information and deficiencies
* . Measurements of of current predictions
L 2 - . Verglfﬂdvsggty/ * Use all available airport measurements
< * Rapid update to adapt to changing conditions
* * Provide uncertainty information
. COSMO-1E * Tailored to thresholds used at airport

prediction

Measurements of
other meteorological
variables
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machine learning prediction for visibility

work in progress — prediction for touchdown zone runway 14

«NOW» measurements
= 10000 -
E |
é? 8000 - !
3 I
w 6000~ I ML ensemble prediction
> | median and
5 4000 - o/ _7E0
= I 25%-75% ensemble range
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+, machine learning prediction for visibility

work in progress — prediction for touchdown zone runway 14

— 4

/

‘N

«NOW»

= 10000 -

£ l

E 8000 - I

) |

:E 6000 - I

> |

© 4000 -

b |

o ]

Q 2000-

o |

o W
£ 0-

10-27 06 10-27 07

e Validity: T+10 min until T+120 min (extension
to 180 min ongoing)

e Temporal resolution and update: 10 min
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* Hourly predictions up to T+33h pending
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» Predictions to be displayed in the new Meteogram
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O

more prediction
locations ?

2024: integrate new

numerical weather model

ICON-CH1-EPS

T
Vi

predictions at the ground

from visibility and wind PoCs
to costumized products

wind predictions at ~3000 — 4000 ft ?

ceiling [f]

LVP Preparation

LvP

300 550 800 210
runway visual range [m]
™ [

0

Customized predictions ?

(specific threshold; tailwind per ).
runway, RVR, LVP, ILS Cat) i

LDG RWY34 special VFR LDG RwY28
I T T T :
0 750 2000 4300

VIS horizontal visibility [m]
o

include AMD

models for
specific
events?
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Meteogram NextGen

Visualize data and refurbish the old ,,PDF meteogram®
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@  Avisualization prototype

An example
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Aeronautical meteorology is part of air navigation services (ANS) and is subject
to various regulatory requirements from ICAO, EU, WMO and the federal
government.



@ 1-MET as part of air navigation services

air navigation services

air traffic management | communication service |
@ I navigation service |

air traffic services
@ | surveillance service |

air traffic control service
- area control service

- approach control service
- aerodrome control service meteorological service

| air traffic advisory service |

flight information services
- Aerodrome FIS
- En-route FIS

data services
airspace management - Type 1 data service
- Type 2 data service

air traffic flow management @ flight procedure design service @
ATM
EEF' 8\? '{FL' @ network EDZI
func.

aeronautical information service
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© 1-Regulatory requirements 1/2

e COMMISSION IMPLEMENTING REGULATION (EU) 2017/373
of 1 March 2017

laying down common requirements for providers of air traffic mana%ement / air navigation services and other air traffic
management network functions and their oversight, repealing Regulation (EC) No 482/2008, Implementing Regulations
(EU) No 1034/2011, (EU) No 1035/2011 and (EU) 2016/1377 and amending Regulation (EU) No 677/2011

*  The SOAP Directive of FOCA provides with further specifications

*SOAP = Safety Oversight in Air Navigation Service Provision
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© 1-Regulatory requirements 2/2

ATM/ANS.OR.A.045 Changes to a functional system

(a) A service provider planning a change to its functional system shall:

(1)Cnotity the competent authority>of the change:;
(2)provide the competent authority) 1f requested, with any additional
information th ows th

¢ competent authority to decide whether or
not to review the argument for the change:;

. N (3)cinform other service providerS and, where feasible, aviation undertakings
% R affecte change.
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© 1-Functional System 1/2

‘functional system’ means a combination of procedures, human resources and
equipment, including hardware and software, organised to perform a function
within the context of ATM/ANS and other ATM network functions;
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1 - Functiona

System 2/ 2

services and In cture - other (WAFG Data, VA Advisories, TG Advisories, S . OPMET Data ...; AFS, AFTN/AMHS, SADIS, WIFS, SWIM ..} '
MET d Infrastruct ther MET ANSP .
SLA Exchange regulated Exchange regulated |
. \
MET ANSFP MET ANSP people, processes and equipment: predominantly used for and/or essential for ATM/ANS service functions
Infrastructure (facility, hard-/sofiware, network ...)
Ams [ comctonorasa N\ f(AmSFuncion | §eweesandproducis as determined (mancatea |
- ion of data AMS Function e i i
- MET measurement/ _ storage || - Produce METAR MET REPORT and SPECIAL by the competent authority (CA) | L il
observafion ) - maintenance of dafa - Produce nationally required observations and Issue products “\ l %E? user
- RVR, RWY W:ﬂd - archiving and historisation | measurements AMS OPMET products [
Ceilometer, efc. - gjf'gcessmg |\ efc. V AMO%F;&EFproducfs I g !
- Posiormciom N MWO CPMET products g8 !
| (AMO Function - nationally required products i = | Next
- Produce TAF and TREND, Bt s e | | & ' intended
| - Produce take-off forecasts and aerodrome Y "-‘3 aeronautical
warnings ]
| - Produce nationally required forecasts and Make available (briefing, seff- S & =
| warmings for aerodromes briefing, consultation) l @
- efc - Own MET products I E
| . - MET products from others k3
MWO Function - Basic meteorological data
| - Produce SIGMET and AIRMET ’ I
|| - Produce forecasts for low-evel fights Supply M
m - Pmdqcenf:fﬁ:;gﬂyrsqmred!macastsaﬂd = MET products from others I
s \h |_$mw - Basic meteorological data .
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- synoptic observations
- upper-air observations

- infemational mandated products and

services

- aircraft-based observations - national mandated products and services
- Wx-radar and satellite systems - products and services according to client
- lightning detection requirements.
- remote sensing sysfems
- NWP Mode!
- value added data
- elc.
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1 - Service Speci

eteoSwiss
ap

Availability
Completeness
Accuracy
Timeliness
Traceability
Resolution
Format
Integrity
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Availability*

Ability of a service to perform its agreed function when re-
quired. Availability is determined by reliability, mafintainability,
serviceability, performance and security. Availability is usually
calculated as a percentage. A related concept is the maximum
tolerable downtime of a service given in a time unit.

Accuracy I

Degree of ity of a measured or quantity to its
actual, nominal, or some other reference, value.

The required accuracy of a particular data element should be
based upon its intended use. Accuracy is usually specified for
data elements that are derived from measured values, and are
not specified for data elements which have a defined value.

Resolution

The required resolution of a particular data element should be
based on its intended use. Resolution only applies to data ele-
ments that are derived from measured values, and does not
apply to data elements that are defined. Since the resolution
may also affect the accuracy of the data, it must be considered
in relation to the accuracy requirement.

Integrity

The degree to which data is complete and free from errors in
respect to other data quality properties, whether errors are in-
troduced at source or subsequent processes in the Data Chain.

User requirements for traceability are typically stated in terms
of the duration of time that specific data elements must be
traceable. Data traceability should be retained as long as the
data is in use.

Many data elements have an identified period for which the
data is valid. The period of validity may be based upon an up-
date period from the supplier or the underlying characteristics
of the data itself.

Includes defining any requirements that define the minimum ac-
ceptable set of data to perform the intended function. One mini-
mum set may be defined at time of equipment approval, while a
larger set may be identified by the end-user.

Format

The format of delivered data must be adequate to ensure that
the data, when loaded into the end application, is interpreted in
a manner that is consistent with the intent of the data. The for-
mat of the data will also define the transmission resolution of
data.

Tabelle 3: Senvi d

(Qualita iner. DI

Quellen: EUROCONTROL / EUROCAE ED76/ RTCE DO200A Standards for Processing Aeronautical Data und

*IT Infrastructure Library (ITIL)



@ 1-Service Catalog

* An excerpt from the service catalog
— Beratung Flugwetter TWR ZRH
— Briefing skyguide ACC ouest
— FL140 LSZH
— Take-off-Forecast/Meteogramm (LSGG/LSZH)
— METAR Regionalflugplatze inkl. AUTO METAR/ AUTO MET REPORT
— Flugwetterprognose Motorflug d / Prévision pour le vol a moteur f
— Datenlieferung Skybriefing
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Management

Enter
change
Business change m IT change
‘ - ‘
Act. 1 Prepare business change  ----> Prepare IT change

Business change process IT change process

Act. 2 \ Safety /

Toolbox | «Scoping»

Follow instructions to determine
Act. 3a the impact of the change on

aviation weather.

1st guess: Change Lead

Aviation no

weather
impact?

Decision: Safety Manager

Change categories:
1. change to or affecti

Follow instructions to determine
Act. 3b the impact of the change on

ing F$ MET

aviation weather. Set dmnge cutegmy
Decision: Safety Manager CN / SSA process b Ao
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2 - Aeronautical Meteorology Change

|
Act. 4 ‘tat‘lfa cat.2,3,6 I cat d_.&;.}l
Submit CN and prepare SSA  Submit documents Submit documents
FOCA approval FOCA approval FOCA acknowledgement
I i |
Act. 5 Veto right of Safety Manager for ~ Authorize and imp]ement -
changes relevant to aviation
change
weather .
Business change or
IT change process
Act. 6 Finalize change
Business change or
IT change process
Change
completed
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2 - Aeronautical Meteorology Change

Management Process

O

k- — - = |



https://service.meteoswiss.ch/confluence/pages/viewpage.action?pageId=39796772

3 - Results - Outlook
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* Cultural Change

* Resistance — Acceptance
Challenges
Benefit



© 3 -Results — Outlook

Anzahl Tickets pro Kritialitat

2500

r r r
2021 2022 2023
2000 Critical 2 4 3
High 33 23 20
1500 Medium 938 941 741
Low 1038 766 643
1000 Gesamtergel 2011 1734 1407
500 Observation:
- Number of tickets decreased by 30% over the last 3
years (2023 Jan. — Oct.)
0 - Possible reason: coordinated implementation of
L 2021 2022 2023YTD changes. o
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3 — Results - Outlook

* Further development in
— Enterprise Architecture Management
— BCM and IT Service Continuity
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