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Rainfall radar (1200 UTC)

What is CSIP?

« CSIP was a 3 month long
observational campaign based
around the Chilbolton radar in
southern England.

/What happened in this case?

« Case study of 15t June
2005 over the UK

The grey arrow shows the growth of the storm

« A cold front passed over UK
in the morning

*The map to the right summarises
the instruments that were deployed
during the campaign

* Then, an isolated
thunderstorm formed behind
the front at around 1200 UTC,
as shown to the left
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/Whatcaused the storm?

« A topographically induced
convergence line, orientated south
west-north east (left), was present

Met Office NIMROD wind 12Z * The depressed tropopause

and a fold associated with the
PV anomaly can be seen in
the data from the MST radar
from Aberystwyth (right) a
series of radiosondes
launched from Larkhill (left)
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« Furthermore, there was reduction in
convective stability associated with a
small upper-level PV anomaly (right)

Radiosonde profile (Larkhill)

« Finally, the weakening of a lid, where
an upper-level cold front overran the
lower-level features, occurred
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Why wasn't there more convection? SEX

* The signal-to-noise ratio (SNR) from a wind profiling radar
(below) shows the halting of convection over Linkenholt

* The radiosonde ascents also show how
much extra CAPE would have been
available if the lid was not present

* The plots below show RH and PV
through the lid (through the line plotted on
the ECMWF RH plot to the far left). They
imply that the lid is stratospheric in origin —
dry and high PV — and this will be tested in
the following section

« This convective inhibition was caused by the presence of a dry

lid, which can be seen in RH data from ECMWF (below right) \

and radiosonde ascents (right) and in the profile above
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ﬂVhere did this lid come from?

* Back trajectories (BTs) for the lid and the PV anomaly
(below) show that they both had the same source over the
Labrador Sea, where there was a stratospheric intrusion

« Plots of PV on the 315K isentropic surface (right) confirm
this and show a breaking Rossby wave

BTs for:PV anomaly - A

lid - 7 (every 24hrs) * The lid came from the
tropopause fold associated
with the initial streamer (far
right) when upper-level air
descended and travelled
slowly eastward around the
large cut-off low at lower
levels - this is an interesting
observation of lid origin

« In short, this implies that the dry intrusion (see right for image of the
dry intrusion as envisaged by Danielsen (1964) and Browning (1997)) <&
had a role in both convective inhibition and initiation in this case ™
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4 What have we learnt from this study?

We found that the lid originated in a tropopause fold that occurred along the western
flank of a breaking Rossby wave over the Western Atlantic five days before the storm.
This breaking Rossby wave produced a large cut-off low over the central North Atlantic,
around which air from the fold was drawn at low levels (cyclonic conditions extended to
the surface below the cut-off low). As the fold tracked around the low, baroclinic
kdevelopment along the latter's south-eastern flank generated a short-wave, upper-level

trough which propagated eastward towards the UK as a small upper-level PV anomaly
behind a surface front. Remnants of the fold were advected behind the front beneath the
trough, forming the lid. We therefore conclude that the PV anomaly and the lid were not
associated by chance, but were linked through the dynamics of the original Rossby wave
breaking and its consequent cut-off low. Further studies are in progress to determine
how common events of this kind may be.
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