EXPLORING THE COMPLEX DYNAMIC OF AnnaNapol® NikolinaBan, ClaudiaPasquerc

Dino Zardi"?

: . : . haring i
SUMMER EXTREME EVENTS IN THE EUROPEAN o contoragrutuo rood snvionment, unvericy ot omio; e

’DICAM - Department of Civil, Environmental and Mechanical Engineering,

ALPINE REGION USING THE HIGH-RESOLUTION
*ACINN - Department of Atmospheric and Cryospheric Sciences, University
of Innsbruck, Austria &
CORDEX-FPS ENSEMBLE
QQA

“DISAT - Department of Earth and Environmental Sciences, Universiyof EGU26

Milano-Bicoccaq, Italy RO
Ndh

h C¢ RDEX

Introduction Resedrch questions . //Datad Flagetip Ellok Studies Methods

Extreme sub-daily e What drives this pattern? e 4 high-resolution simulations e Extended summer season (AMJJAS) oo
precipitation events e Which processes are from the CORDEX Flagship Pilot * Time period: 2005-2009 0"
display a distinct involved at different Study [Ban et al. 2021; Pichelli et e European Alps (and Alpine convention area)

spatial pattern, elevations? al. 2021]: Precipitation, CAPE * Model ensemble approach

commonly referred to e What types of variables e Extreme precipitation events defined as the upper 0.02% of the

as the reverse phenomena dominate e Gridded EUCLID cloud-to- distribution

e CAPE and lightning are used to classify and cluster events
e Spatial analysis with focus on elevation-dependent characteristics

these events—convection,
for example?

ground lightning dataset
Manzato et al. 2022]

Y

orographic effect.

o

First insights

Daily lightning counts for each most  Probability density function of hourly CAPE across different

° ° ° ° ® ® ® ® . o ° . ° °
Elevation and daily timing of the most extreme hourly precipitation events across extreme Alpine event (c): 40% of elevation bands: mean CAPE decreases with the elevation)
the four simulations: clear reverse orographic pattern, with events predominantly events are accompanied by — work In progress question: how are precipitation
. . . Elev
occurring during the afternoon lightnings extremes characterized by CAPE? S
— A+ surunangs R R — CLMcom-ETH-COSMO-crCLIM HCLIMcom-HCLIM38-AROME ~~ 168-289 m
CLMcom-ETH-COSMO-crCLIM HCLIMcom-HCLIM38-AROME IDL-WRF381BH KNMI-HCLIM38h1-AROME le.02 269-445m
0-6 0-6 0-6 0-6 =ainsgls ' ~ 443-625m
] 15000 ] ALP-3_CLMcom-ETH-COSMO-crCLIM b0 - o
D0 HOOD L o : AtP-B:HCL::h:;m-HCLIMSB-A;:JME = — 625-1030 m
6000+ 6000+ 10000- 7500+ @ a9 oy - ALP-3_IDL-WRF381BH = = 1e-04 1030-3239 m
o 4000 5000- o # ALP-3_KNMI-HCLIM38h1-AROME E E
2000 20001 i 25001 S . S 40
I — O iemm— 0] O ——— 2000 -E . g‘ 1e-06
6-12 6-12 6-12 6-12 f: R o 8 ,
8000 8000 15000 10000- 5 e I & o E:E”;‘]'i':;;;“]
6000- 60001 10000 75001 el o> ¢ | * [250,500) 1e-08
4000- 4000 . 5000- o * | * [500,750) |
2000 20001 25001 0 10 20 4 5 10 15 [750,1000) 5 IDL.WRF381BH
= 0 L . = 0f S = ol M 2 O E Lightnings [N] Lightnings [N] ligggri:gg) O
58000_ 12-18 3 8000 1218 15000 1218 3 — 12-18 i IDL-WRF381BH KNMI-HCLIM38h1-AROME {1500:1?5[:; le.00
40001 4000/ e 5000- a2 s [2250,2500)  1e.04
2000 ‘ 2000- l 2500- ‘ - E o * [2500,2750)
0- 0 0- 0 - E #a E * 22750
18-24 18-24 18-24 18-24 - =
8000 8000 15000 10000- % % - G5! I te-0o
6000+ 6000+ 10000- 7500+ :% :% : ' 73 veg
4000 4000 - 5000- U & E ;‘ 1e-08
2000+ 20001 25001 20- Spme | .
20.0 225 25.0 27.5 ¢ 1
0 . 0 2500 5000 7500 0 2500 5000 7500
\ . . . . . cape [J/K(]
10 20 30 40 10 20
Lightnings [N] Lightnings [N]

[Ban et al. 2021] Ban, N,, et al (2021). The first multi-model ensemble of regional climate simulations at kilometer-scale resolution, part I: evaluation of precipitation. Climate Dynamics, 57(1), 275-302. EDEGLI STUDI ch

[Manzato et al. 2022] Manzato, A, et al (2022). A pan-Alpine climatology of lightning and convective initiation. Monthly Weather Review, 150(9), 2213-2230. g o o : o RL 7 N S con fcontributo

[Pichelli etal. 2021] Pichelli, E., et al (202]). The first multi-model ensemble of regional climate simulations at kilometer-scale resolution part 2: historical and future simulations of precipitation. Climate a nnqonq po"@ unltnolt . U n IVe rS Itat S %4‘ = e CENTRO FONDAZIONE

bynamics, 56(11), 35813602, M innsbruck Z22¥: Q AGRICOLTURA CARITRO
BICOCCA AMBIENTE




	Anna Napoli1,2, Nikolina Ban3, Claudia Pasquero4, Dino Zardi1,2 1C3A - Center Agriculture Food Environment, University of Trento;  2DICAM - Department of Civil, Environmental and Mechanical Engineering, University of Trento;  3ACINN - Department of Atmospheric and Cryospheric Sciences, University of Innsbruck, Austria 4DISAT - Department of Earth and Environmental Sciences, Universiy of Milano-Bicocca, Italy
	EXPLORING THE COMPLEX DYNAMIC OF SUMMER EXTREME EVENTS IN THE EUROPEAN ALPINE REGION USING THE HIGH-RESOLUTION CORDEX-FPS ENSEMBLE
	Introduction Extreme sub-daily precipitation events display a distinct spatial pattern, commonly referred to as the reverse orographic effect.
	Methods
	Extended summer season (AMJJAS)
	Time period: 2005–2009
	European Alps (and Alpine convention area)
	Model ensemble approach
	Extreme precipitation events defined as the upper 0.02% of the distribution
	CAPE and lightning are used to classify and cluster events
	Spatial analysis with focus on elevation-dependent characteristics

	Research questions
	What drives this pattern?
	Which processes are involved at different elevations?
	What types of phenomena dominate these events—convection, for example?

	Data
	4 high-resolution simulations from the CORDEX Flagship Pilot Study [Ban et al. 2021; Pichelli et al. 2021]: Precipitation, CAPE variables
	Gridded EUCLID cloud-to-ground lightning dataset [Manzato et al. 2022]

	First insights
	Daily lightning counts for each most extreme Alpine event (c): 40% of events are accompanied by lightnings
	Elevation and daily timing of the most extreme hourly precipitation events across the four simulations: clear reverse orographic pattern, with events predominantly occurring during the afternoon
	Probability density function of hourly CAPE across different elevation bands: mean CAPE decreases with the elevation)  → work in progress question:  how are precipitation extremes characterized by CAPE?
	anna.napoli@unitn.it



