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mesoscale modelling at a number o
with a view to supporting the development of the next ge

Block Upgrade (ASBU) under the new Global Aviation Navigation Plan C
Organization (ICAQ). Key concepts under ASBU are the development of seamless Trajectory-Ba
Operation (TBO, or “gate-to-gate”).

Phase || (M ET-ATM tra ﬂS|OTiOﬂ) to collaborate with the respective Air Traffic Management (ATM)
to translate the Meteorological (MET) information into ATM Impact products so as to demonstrate the benefits
of the MET information (nowcast and mesoscale modelling) in the aviation industry;

Ca poci’ry Building to help in capacity building via the knowledge gained in AvRDP other WMO
Members who need to enhance their aviation MET services so as to meet the ASBU initiative.

* Not just enhancing flight efficiency but also safety and environment-friendly by optimizing frajectory and
hence reducing fuel waste



AINSPO - C

Arrival/Departure Delay

Aircraft de-icing, runway clearance, engine icing in freezing fog

Lightning strike affecting ground ops.




4 new airports: LED (Russic
» Extend Phase Il of the project to summer 201
» Verification activities be focused on convection

» Guidance material for meteorologists on how to evaluate convection
be prepared.

» Training Workshop:n 2018 (HKO, 8 — 10 Oct) focusing on Aviation ipipac€t
(MET-ATM translation)

» Project Implementation Plan for 2019



» Most participc

>

» 4 New Airports to participate

>

>

>

>

Enhanced co-operation with ATM needec

Russia Pulkovo Airport (LED) - focusing on low cloud and fog
Singapore Changi Airport (SIN) - focusing on lightning and tropical convection
Japan Narita Airport (NRT) - focusing on convection, low ceiling and winds
India New Delhi Airport (IGI) - focusing on convection and fog

Newly engaged airports will proceed to Phase Il as early as possible to sibsequently be
timely aligned with the other airports who had joined the project earlier on.




Radar-based Com-SWIRLS
Nowcasting system
Updates every 6 min
Lead-Time extrapolation = 2 Hour
Resolution = 1 km

Operational end of 2017

2016-11-02 1]
0 min 10 min R0 min 30 min 45 min 60 min 90 min 120 min

UKMO down to 300 m resolution
Storm moved over OR Tambo Int. Airport
Severe impact on airport operations
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- Stage 2 (274 |OP + Phase I1): 01.08.2018 - 01.12.2018

M, T\ Expert nowcasts visualizat%;i

Additional equig
aerodrome meteorological observo

MeteoExpert nowcasting system (visibility, ceiling and
precipitation, 4h ahead at 10-min intervals) was installed
and put into operational use since 16.02.2018

Observations and nowcasts data are archived in
MeteoCube database and visualized on the forecasters

workstation and at the specialized website
Aerodrome Pulkovo forecaste
Nowcasting verification scheme was developed. working desk
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Development and operational use of advanced
nowcasting scheme using additional weather stations
and temperature profiler MTP-5 (to collect high density,
rapidly updated observations for nowcasting system).

Development of the technology for nowcasts data
translation into the ATM systems (preliminary to ATM
Simulator) by the means of MeteoServer system to

identify the requirements and benefits from end user’s
perspective MeteoExpert nowcasting system (website configuration



SIN (CHANGI AIRPORT)E

(Doppler)

Key specifications of SINGV model

* Full non-hydrostatic equations

* Explicit convection treatment

* ENDGame dynamical core

+ P2A blended boundary layer scheme

Phase | (Jun 18 - Dec18) I
- Enhanced Nowcast system of convection _

Geostationary Satellite

Regional model

Mesoscale NWP

I’ Nowcasting system .

i

I' Other observations .

“| Automatic weather stations
“| AMDAR data
PIREP/ AIREP
“| Air traffic data
Aircraft data

b

+ Horizontal reso. 1.5 km

- IOP (Jun —Sep) NWP (1.5km) to provide guidance e o R OTENCE 0 O Loy 383k

* Time step

- Evaluation (Sep — Oct) including user feedback
collection

- Report (Nov - Dec)

Phase Il (Jan 19 -Jun 19)

- Operational trial on MET Impact Translation on air fraffic
flow management and airside operation (Jan — Mar)

- Review and analysis (Apr—May)

Smart decision support

. Fi n O | R e p O rT (J U n 20 ] 9 ) - what-if scenarios for traffic management

> record of past weather, air traffic, & other data
> ability to search for “similar events” in past

> ability to replay situation using different TMlis
> ability to simulate conditions into future
- useful for training & real-time decision making




NRT (NARITA/HANEDA AIRPORT)
I

Grid size and/or 2 km/ 1,581 x 1,301 5km/ 817 x 661
number of grids

Vertical levels/Top 58/ 20.2 km 76/ 21.8 km

Forecast range (Initial 9 hours (hourly) 39 jhours (00, 03, 06,
time)/number of 09, 12, 15, 18, 21 UTC)
ensemble members

Overview of ATM CIEL (ATM Categorized Impact of weather ELement prediction)

. CO nte n ts ATM Categorized Impact of weather ELement prediction

Initial condition 3D-Var Analysis 4D-Var Analysis
Operation 2012 -
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Wind

Terrain of the central region of the Main Island of Japan used for the LFM (left, 2-km significantly Cro=s

horizontal resolution) and for the MSM (right, 5-km horizontal resolution) e
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2km, hourly output

m Need to reduce CAPA ST HEEEEEEEN

slightly

m Not need to reduce CAPA = L]
Japan Meteorological Agency




CDG - ATM IMPACT PARAMETER
AIRPORT CAPACITY

» Impact of winter weather, including fog, industrial snow
and freezing rain using the 1.3 km resolution, hourly
updated, rapid output (15min), NWP Nowcasting system
AROME-PI.

» A statistical model PEIP which determines on-ground
aircraft icing probability has also been developed.

» Integrated AROME-PI forecast with ATM via the 12720 at 6:302 T T 001 atos0z
tool for diagnostic and assessing the airport paserrranee
conditions for decision-making.

Continuous and persistent fog + industrial snow

Aeronautical visibility during the event

de Paris Connexion
Mombre de départs blac prévus VS réalisés

eeo  CDG AEROGRAMME

Nombre de départs

Mombre d'arrivées bloc prévues VS réalisées

Weather predictions from CDM@CDG tool
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ATM IMPACT PARAMETER (2) — AIRPORT
CAPACITY REDUCTION - HKG

06:48 - 07:48 UTC ——
—— Significant echo
coverage
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MET-ATM Integrated Monitoring [Trial]
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Percentage of Convection Coverage (PCC)
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Ending time of the 1-hour period (HKT) Ending time of the 1-hour period (HKT)
Update Time: 23:55 Update Time: 23:55

Hourly airport arrival and departure rate Reduction of AAR/ADR as a function of echo
density within the approach/departure airspace



SWIRLS
6-hour rainfall
forecast

ATM Impact Parameter (3)-
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q "S p q C e C q p q C Illly red U CII.I O n T 2 Flight/route specific Blended nowcasting and non-
. convection nowcast hydrostatic model to forecast 0 to 6
Weather radar overlaid with hrs ahead

lightning
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R et L OAE SRl Daterine Significant Convection Monitoring and Forecast &
[osel Forecast valid from 03 UTC 24 May 2017 to 15 UTC 24 May 2017
03:48 - 04:48 UTC . oeW s e s s L a6 s

HONG KONG INTERNATIONAL AIRPORT
Aurrival Aircraft Movement (Real-time)
06 Jul 2016 (updated at 1553 L
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Prepared at 034BUTC 24 May 2017

Forecast for HKIA

N CAPACITY RELATED INFORMATION VHHH (FOR ARRNALS)
VALID: 240300 to 240800 UTC
CAPACITY LEVEL: 3

AIRPORT ACCEPTANCE RATE: 1 fiights per h

EXPECTED DELAY- Upfo d0mins 3 hrly forecasts

REASON: Single Runway Operation

REMARK: Due North Runway blocked.

repaics o 0EUTC 58 v 005 based on
global model

Satellite animation

O—éhr bIe.nd.e.d nowcast over / Airport Capacity
various significant areas

Notification sent to
regional airports



in the field of Aeronautica
be leveraged to enable the future global AT

The role of MET as a key enabler to aviation’s vision for a globally inferoperable,
harmonized ATM system of the future that is safer, more efficient and more
environmentally responsible will only be realized through the accelerated transition of
scientific research and technological advancement into operations based on aviation
users' needs, new and improved community partnerships, trust, fransparency and
openness.

As the potential impacts of climate change and variability on aviation operations
become better understood, the research community should continue to advance
relevant science and communicate in a style that is well understood by the user.

Conference outcomes to be used to guide the Roadmap of the
CAS/CAeM/CBS Inter-commission Aviation Research Project



Aviation Research Demonstr Peter LI, Chair HKO rep of CAeM

Project(AvRDP) Stephanie LANDMAN

replacing Erik BECKER
A joint project between CAS and CAeM

SAWS rep of JNB
Janti REID ECCCrep of YYZ & YFB
Stephanie DESBIOS MeteoFrance rep of CDG
Home | Participants | Documentation | Meeting | Forum | WSN 16 Fengyun WANG CAAC rep of SHA

Sharon LAU HKO rep of HKG

Mission RK JENAMANI IMD rep of IGI

The overall mission of the AvRDP is to, through international collaboration, develop, demonstrate Larisa NIKITINA Roshydrome’r rep of LED
and quantify the benefits of end-to-end nowcasting aviation weather services for the terminal area

Jun RYUZAKI JMA rep of NRT

focused on high impact weather. The AvRDP will focus on nowcasting aviation weather, including

the respective uncertainty/confidence estimation, over the Terminal Control Area for the next 0-6hr

Chui Wah YAP MSS rep of SIN

For simplicity, nowcast or nowcasting hereafter refers to all techniques/systems including

observation-based, expert system-based, human-machine interfaced and meso/microscale NWP or Peter M. CHADWICK CAD rep of HKG (ATM expert)

any combination thereof which can generate high resolution, rapidly updated forecasts for the next

Baode CHEN SMS rep of CMA

0-6hr ahead. This definition of nowcast/nowcasting is in accordance with the definition/practice

adopted in WWRP and the nowcasting community

NOAA rep of NextGen
Stefane BELAIR ECCC rep of NMRWG
AVRDP WebSI-I-e ( Rep of NMRWG rep of NMRWG
Barbara Brown NCAR rep of JWGFVR
Herbert PUEPEL EX-WMO C/AeM and AustroControl

Dennis HART EuroControl rep of SESAR (TBD)


https://avrdp.hko.gov.hk/




