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Motivation

Flooding is the highest-impact natural disaster world-wide

One of the largest uncertainties in predicting flooding due to convective
storms is in modelling the initiation of convection

For example, a recent event in Boscastle highlights the damage and
disruption that can be caused by heavy precipitation
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Cvril Mororefte, University of Reading, Cctober 2004

Radar rainfall accumulations hetween 11 and 18 Z
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Cyril Morerette, University of Reading, October 2004
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Scientific Goals of CSIP

The overall goal: to improve understanding of processes responsible for
initiation and development of precipitating convection

What are localized perturbations in the BL that trigger new convective
cells?

— horizontal convergence and locally enhanced uplift associated with
orography, land/sea contrasts, and land-use heterogeneity.

What are mesoscale forcing processes in troposphere that create regions
sensitive to triggering?

— mesoscale vortices and dry intrusions leading to split frontal structures
and regions of conditional instability

How do local modifications of the atmosphere by previous convective cells
iInfluence or even dominate over the other perturbations?

— convective clouds produce cold pools with associated lifting, as well as
tropospheric moisture anomalies and transient static-stability variations.
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A key instrument - 1275 MHz radar
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Summary of CSIP pilot (2004)

6 July: Cloud streets from coastal headlands

8 July: Rainbands - not as relevant for Cl

10 July: Cold pool, density current, gust front, gravity waves
20 July: Lids observed by Acrobat and sondes. Aircraft flight.

22 July: Heavy thunderstorm in Midlands.

6, 10, 20, 22 July cases being studied in more detail
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Look at time series of clear-air
radar along this cross-section,
perpendicular to cloud streets.

Compare with similar cross-
section constructed from rapid-
scan satellite data.

Cyril Morarette, University of Reading, Cctober 2004
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0J ul 2004 : Acrobat RHIs and
Meteosat ra:ticl scan
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Crvril Mororefte, University of Reading, Cctober 2004
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recdar-canre

Cyrl Morcrette, University of Reading, Cctober 2004
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Crvril Mororette, Universite of Reading, Cctober 2004
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Density Current

Cyril Morarette, University of Reading, Cctober 2004
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Chilbolton Rx Cabin, Outside Air Temperature, oat_ch Chilbolton R Cabin, Dew Point, dp_ch
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Passage of gust front
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Cartoon sketch of possible explanation for events on 10 July 2004

First storm : Density current ‘Inversion Gravity waves

Downdraught

Evaporative Cooling

Crvril Mororefte, University of Reading, Cctober 2004
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Several lids coincident with decrease in humidity
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Advancing “wave” of convective initiation from SE - NW
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Advancing “wave” of convective initiation from SE - NW

2004-07-20, 1100Z High- resolution visb e ME3S.
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Advancing “wave” of convective initiation from SE - NW

200407 -20, 11152 High-re=olution visble MESS.

G600

13 September 2004 COPS workshop

—p. 19



Advancing “wave” of convective initiation from SE - NW
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Advancing “wave” of convective initiation from SE - NW
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Advancing “wave” of convective initiation from SE - NW

2004-07-20, 12007 High-resolution visble ME3S.
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Advancing “wave” of convective initiation from SE - NW
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Advancing “wave” of convective initiation from SE - NW

2004-07-20, 12307 High-resolution visble ME3S.
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Initiation of slightly deeper convection (to 3.5 km) occurs because dry layer
s lifted and inversion destroyed between 10Z and 12 Z sounding

This could be a result of strong detrainment from clouds to the SE —
consistent with “wave”

CSIP 20 July 2004, 10Z Larkhill —— mixed BL
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Cessna flight
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Location of lightning strikes

ATD Sferie dato, starting at 1505 UTC on 22/July/2004. Lost updated at 1700
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Major storm developed at the end of a convergence line — formation of line
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ZED_HC, radar_reflectivity _factor_at_horizontal_polarisation_from_spectral_processing, dBZ
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Stable lid caps
convection at ~4km
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Plan for JJA 2005 !

Network of 25
AWS

5 extra
radiosonde
launching
stations

Crril Mororette, University of Reading, October 2004
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