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Introduction

12-15 November 2004 - MEDEX selected case
deep and severe impact Mediterranean cyclone

strong winds and floods-causing heavy
precipitation exceeding 200 mm/24h in South Italy

Bura wind gusts reaching 60 m/s along the Eastern
Adriatic Coast in Croatia

Numerical study: model description

PSU/NCAR mesoscale modd (MM5)

initial and boundary conditions provided from
NCEP Final Anaysis

mesoscale data assimilation

two two-way nested domains at
— 21 km (cyclogenesis in the lee of Atlas Mountains)
— 7 km resolution (Bura wind)




Numerical study: model domains

Synoptic overview: Observational data - surface
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Synoptic overview: Observational data - upper-levels

VW imagery IR imagery
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Cyclogenesis in the lee of Atlas: METHOD

» Factor Separation method (Stein and Alpert, 1993)
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 chosen factors:
— Atlas orography
— surface sensible heat flux
— upper-level dynamical factors




Cyclogenesis in the lee of Atlas: METHOD

» ErPV perturbation

Control run
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Cyclogenesis in the lee of Atlas: RESULTS
Factor Separation
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Cyclogenesis in the lee of Atlas: RESULTS
Simulation paths
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Phase 2: Cyclone deepening and Bura wind

» what is the sensitivity of Burawind to cyclone intensity and
pressure distribution (large-scale pressure pattern)?

Measurements

Average and Maximum Wind Speed (m/s) — Krk Bridge
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Numerical study: sensitivity to a cyclone intensity and

pressure distribution
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Sensitivity to a cyclone intensity and pressure
distribution
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Sensitivity to a cyclone intensity and pressure
distribution




Sensitivity to a cyclone intensity and pressure
distribution

Conclusions: Atlas lee cyclogenesis

» Upper-level dynamical factors and orography play
the crutia cyclogenetic role

 Surface sensible heat flux has acyclolytic
afternoon contribution

 Can the two-phase |ee cyclone devel opment
theory be applied to Atlas lee cyclogenesis?
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Conclusions: Bura analysis

» Buraalong the Northern Adriatic coast is
primarily dominated by the upstream conditions

» The existence of aadownstream low pressure
system in the vicinity of Adriatic Seaiscrutia for
onset of Burain Southern Adriatic

» Does Southern Adriatic Burafollow the hydraulic
theory?

Cyclogenesis in the lee of Atlas: thermal anomaly sensitivity
experiment
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Sensitivity to pressure intensity and distribution
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Sensitivity to a cyclone intensity and pressure
distribution
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