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SINOPTICA: A project of analysis of haisar
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ABSTRACT

The H2020 SINOPTICA Project (Z822P) aims at exploiting the untapped potential of assimilating remote sensing as well asl&@N8& datasets and igsitu weather stations data. The main goal is getting very-regblution, very shortange numerical wather forecasts to improve the prediction of
extreme weather events to the benefit of Air Traffic Control (ATC) operations. SINOPTICA weather forecast resultsegifited into ATC decisiesupport tools, visualizing weather information on the controller's display, and generating 4D trajsttoagoid severe weather areas, including hailstorms.

Within this context, the preliminary results of the radar analysis on three hail events affecting Italian airports aréquiefka cases have been selected for their relevant impact on the international airpdtitaab-Malpensa Marco PoleVenice and Bergam@rio al Serio.

The analysis is based on the mosaic radar images provided by the Italian Civil Protection, which included relevantatdteesdophof the clouds, vertically integrated liquid (VIL), and VIL density products. The proposed early warning systarstuistim periods: norstorm alert, prealert, alert level 1,

alert level 2. The proposed domain to be monitored would have a radius of 75 km from the airport. The storm alert leloel ®qéd be considered when VIL radar echoes are above 1 mm within an area about 20 km from the airport, considerfgspatial resolution and 5 min. of temporal resolution.
The storm alert level 1 period start two hours before the alert period, covering an area of 30Wima spatial resolution of 3 khand temporal resolution of 15 min. The padert period would correspond to the period between the first appearance of radawescon the Italian radar mosaic until the storm
alert level 1 period starts. To monitor this period, the proposed spatial resolution i$ &rdrtemporal resolution would be 30 min. for the whole radar mosaic.

This procedure would help to identify and track convective storm structures responsible for ATM difficulties. VIL dealli¢yisa@onsidered the most suitable candidate to compare the different episodes since they can occur in different seasqppscadinen of the proposed methodology to the selected
cases has shown good ability to efficiently quantify the severity of the thunderstorms. Additionally, various VIL desstdhhave been tested as severity indicators. Maximum VIL density values in the affected region excegdhdveguer, on some occasions, they exceed 83gMiL density showed a
weak seasonal dependency with slightly higher values for summer events.

THE PROBLEM: SEVERE WEATHER AFFECTING AIRPORTS

The Malpensa airport after the hail event off1ilay 2019.
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10-minute average wind speed measureddameri(11h May

2019). Image retrieved from DEWETRA platform (ltalian Civil q
Protection Department). Maximum of 20 km/h was recorded ¢

_ coinciding with the pass of the squall line over the region (seeq
Severe weather registers for the TMay 2019 (source: ESSL). The extefife pottom of the poster)

event affected most part of Northern Italy, including the Airport (red dot)

91 Especiallyin the TerminalManeuveringArea around an airport, support by the
identification of regionsof significantupdraftsand downdraftsin advance

 The Towering Cumulus(TCU)/ CB base to forecast LA f Betia®iér on final
approach

1 Thelightning potential 5 nm around airports (asthis is an IATArecommendation
for safetyof groundoperations)

1 Windfieldsin different levelsfor safeand efficientapproachprocedures

1 Turbulenceareasasanissueof passengecomfort

1 Wind profile on final approach typically3°/25nm alongthe runwaycenterlineand

derivedquantitieslike head or tailwind andwind shear

Wind at runwaythresholds

Aircrafticingpotential

Lowvisibility forecastsregardingRunwayVisualRangg RVR}hresholds

THE NECESSITY: IMPROVING AIR TRAFFIC MANAGEMENT DURING SEVERE WEATER EVENTS

FIR/UIR in the Lower Airspace - European Area
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Evaluate the impact of extreme weather events on air trafflExample of a severe weather event on

11t May 2019,n the vicinity of Malpensa Airport Milano. The results are needed for the development

of air traffic controller support systems for sequencing and guiding air traffic in adverse weather

situations.

Hexaxy

LLLLLL

xxxxxx
((((((

nnnnnnn
‘‘‘‘‘‘

ROSTOVNA.
COESAWIR
BucuRESTI .
R
LRes)
wbhen
s
oz FIR 'y 8EOGR)
N nase) =
v8a)
STANSUL
"
~ 7 e
ROMA FIR %
(RR) 5 3~ o
A e BAGHDAD
Rifimen, iR
R 7 (oRBB)
{t660) ]
Turs e ;. e
vvvvvv
MALTAFIR
e\ Ran JEDDAM Fit
- TARO IR furii\ PR
x e v

uuuuuu

.....

mmmmm

The downwind areas and the final for the runways 35R and 35L of Malpensa a
(adapted from [ENAV 2020]). In the last approach phaisesaft have no possibility

A circle with a radius of 150 NM around Milano describes as an example the Extended Arrival Magag@erfly or fly underneath convection cellé\s a result, pilots get around them
scheduling horizon in Europe whereeteorological information and forecasts for the flight guidance gutonomously. The Extended Arrival Manager will help both pilots and controlle

have tobe available(adapted from European Aeronautical Database (EAD), EUROCONTROL).

find a safe diversion and coordinating the surrounding traffic simultaneously.

THE PROJECT: SINOPTICA

The SINOPTICAroject aims at exploiting the untapped potential of assimilatingremote

sensing(EOQderived and groundbased radar) as well GNSSIlerived datasetsand in situ

weather stations data into very highresolution, very shortrange numerical weather
forecaststo provide improved prediction of extreme weather eventsto the benefit of ATC
(Air Traffic Control) operations Thiswill be done by setting up a continuouslyupdated

databaseof remote sensingderived, GNS&lerivedand in situ weather stationsvariables,n
combinationwith an automated assimilationsystemto feed an NWM. The usefulnessof

deployingdedicatednetworks of sensorsto monitor atmosphericvariablesat high spatial

resolution in the vicinity of ATM "hotspots" suchas airports will be investigatedas well.

SINOPTICAveather forecast results will be integrated into ATCdecisionsupport tools,
visualizing weather information on the controller's display, and generating new 4D
trajectories to avoid severe weather areas The usefulnessof the newly developed

SINOPTICAooIs will be monitored during the project and evaluated, thanks to the

involvementof ATMstakeholdersn the projectconsortiumand advisoryboard

SINOPTICWP structure

SINOPTICA WEATHER FORECAST CONCEPT

DATA AND SOME PRELIMINARY RESULTS: THE MALPENSA CASE OF 11 MAY 2019

GNSSaw data retrieved from continuouslyoperating
reference stations (CORShare processedusing the
goGPSsoftware to retrieve atmospheric parameters
usefulto get a better insightin the weatherprocesses
associatedwith high-impact events (i.e. zenith total
delay,slanttotal delays,gradients)
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Maximum values of DVIL showing the development of the
Mesoscale Convective System on Malpensa episode. Every
Image is showing the maximum DVIL value within fifteen
minutes. Images go from 12:35 to 15:50 UTC.
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The Italian Civil Protectionis responsiblefor the managementof Italian RadarMosaic
andof the following productsusedin the frameworkof the SINOPTICpyoject

w ETM[m] - Echotops maximumof 20 dBZwith 5-minute frequency

w VIL[kg/m?] - Volumeintegratedliquid, with 5-minute frequency

ViLdensityis calculatedasfollows:

MAX DVIL 12:35 - 12:50 on 11/05/2019
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MAX DVIL 14:50 - 15:05 on 11/05/2019
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MAXIMUM VIL FOR THE ITALIAN

RADAR MOSAIC (2019 MAY 11)

VIL 14:30 on 11/05/2019

MAX DVIL 13:35 - 13:50 on 11/05/2019
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MAX DVIL 15:35 - 15:50 on 11/05/2019
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VIL 14:50 on 11/05/2019

ETM 14:50 on 11/05/2019
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Ad-hoc costeffective GNSSequipment is deployed
near the Malpensa airport to demonstrate the
feasibility to densify existing GNSSstations networks
to get information about the water vapor distribution
at higherspatialresolution

Nearreaktime provisionof GNS&lerivedatmospheric
parameters,ready to be assimilatedinto numerical
weathermodels,is demonstratedaswell.

VIL 15:10 on 11/05/2019

VIL images on 11 May when MCS is affecting the airport. Mid panels: ETM images.
Bottom panels: DVIL images. Time evolution showed it is (from left to right) 14:30
UTC, 15:00 UTC and 15:10 UTC.

A cycling WRF 3AR is used for the assimilation of weather radar reflectivity and &ZNIBSlata. A qualitative
comparison between RDR (radar data) and GRIH® simulations is performed in terms of VIL and cumulated rain

VIL images on 11 Ma&efore, during and after the
MCS affected the Malpensa airport (orange dot).
Green and blue lines indicate the flight trajectories
during the 5 minutes associated to each image.

The 5 min. cumulated precipitation and VIL, calculated for RDR (left panels) anGDIGHht
panels) experiments, are presented. The squall line hits the Malpensa airport about 1h before b

both simulations correctly predict the intensity of the convective cell.

This project has received funding from the SESAR Joint Undertaking
under the European Union’s Horizon 2020 research and innovation
programme under grant agreement [892362]
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