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High-impact weather over southern France on 14 Oct 2016
related to PV streamer “Sanchez”

Objectives:

» Evaluate the representation of the HIW event and PV streamer
Sanchez in probabilistic and deterministic Meteo-France forecasts.

» Quantify the sensitivity of the forecasts to the representation of the

upstream upper-level flow and the low-level moisture at earlier times.
R < ‘ mm/24h

P
50°N fe

40°N

Y [ [ T T
L g ; T
s ¢ 82 ¢ % £ F £ % $ B B

NNl
ST A
S

Mediterranean Sea

0.
i
30°N |=

Spain v
~250 mm daily accumulated

PV Streamer .Sanchez® precipitation over S France
] 2




Data

1.

Ensemble reforecasts of the Météo-France global operational
model Arpege, version PEARP4 (Descamps et al. 2015, Boisserie
et al. 2016a,b)

10 ensemble members
« Same initial conditions (Arpege op. analyses)

« 10 different physical parameterization sets to represent model
uncertainties associated with
» shallow and deep convection
 solar radiation
 turbulence
« cloud cover

Deterministic Arpege forecasts for PV inversion experiments
(Arbogast et al. 2008)
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Forecast quality of precipitation at 00 UTC 14 October
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Best vs. worst 15 precipitation forecasts

2pvu, vertical average 320-330K g
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PV difference worst-best members at 00 UTC 12 Oct
(only “medium-bad” fc with BT 10/00-12/00Z considered)

Underestimation of PV within Sanchez
in bad forecasts 2 days before HIW
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- Is this underestimation of PV important for the ULPV and
precipitation errors over southern France 2 days later?
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Sensitivity to initial upper-level PV in 2-day forecasts

Two deterministic control forecasts:
» Ctrlg,.q: A good HIW forecast (BT12/002)
» Ctrlg,4: A bad HIW forecast (BT10/182)
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Sensitivity to initial ULPV within cut-off in 2-day forecasts

Exppy: At 12/00Z, the bad ULPV is replaced by the good one in
the region of cut-off Sanchez
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PViinversion tool of sensitive to errors in target region
Arbogast et al. 2008, QUIRMS




Sensitivity to initial ULPV within cut-off in 2-day forecasts
ULPV error with respect to good fc
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Davies and Didone 2013, Baumgart et al. 2018
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Sensitivity to initial ULPV within cut-off in 2-day forecasts
Backward trajectories starting at 00 UTC 14 Oct from pos. PV error
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Sensitivity to initial ULPV within cut-off in 2-day forecasts
Backward trajectories starting at 15 UTC 13 Oct from negative PV error
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Sensitivity to initial North Atlantic / Mediterranean humidity

a) Expywvay and b) Expwwmeq: At 12/00Z, the bad low-level
humidity is replaced by the good one in a) the eastern NAtlantic
and b) the Mediterranean
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Sensitivity to initial North Atlantic / Mediterranean humidity

ULPV error with respect to good fc (Exp-Ctrlgyoq)
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- Some sensitivity to initial North Atlantic moisture structure
= Almost no sensitivity to the Mediterranean moisture structure




Sensitivity to initial North Atlantic / Mediterranean humidity

ULPV error with respect to good fc (Exp-Ctrlgyoq)

EXPuwvatiantic ||| EXPiwvMediterranean

= ULPV j

S error { [ .
fc (Exp-Ctrlgyog)

3 -2

Precipitation error wr;[ good

\‘ Eaa T | T ¥
\ \»
i |3 S i i

g - PN \ el p ! T ‘rﬂ «’///\VT
T gt T NS PR e .

/>( \\ /Y\ L— | . = j_ />( \ Py
- |7 Pre_(:lp- I /12h]
-120 -80 -4 error ¢ 80 120

- Some sensitivity to initial North Atlantic moisture structure
= Almost no sensitivity to the Mediterranean moisture structure




Sensitivity of ULPV to initial North Atlantic moisture structure

ULPV difference Ctrlg_4-EXPwwatiantic
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Sensitivity of ULPV to initial North Atlantic moisture structure

17 UTC 13 Oct WCB traj. arriving at the tropopause in the region
of the positive ULPV error
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Sensitivity of ULPV to initial North Atlantic moisture structure
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Sensitivity of ULPV to initial North Atlantic moisture structure
WCB traj. arriving at the tropopause in the region
of the positive ULPV error
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Sensitivity of precip. to initial North Atlantic moisture structure

SLP and low-level wind difference Ctrlg,-EXPpwvatiantic

loo UTC 14 Oct
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Origin of positive SLP error in Ctrl,,q with respect to Expywa

SLP differ
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Sensitivity to initial ULPV and North Atlantic moisture

EXPpy+wvadantic: CoOmbination of Exppy and Exppway: At 12/00Z,
the bad ULPV in the cut-off and the bad NAtlantic moisture
are replaced by the good ones
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Sensitivity to initial ULPV and North Atlantic moisture
ULPV error with respect to good fc (Exp-Ctrlgyoq)
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- Strongest sensitivity of forecasts to combination of initial ULPYV
within cut-off Sanchez and North Atlantic moisture
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Summary and conclusions

Eastward shift of forecasted PV streamer a

Sanchez and precipitation max. in many 2-7
day forecasts.

The fc were highly sensitive to the the PV
structure within cut-off Sanchez 2 days earlier.
Specifically, an underestimation of the initial cut-
off strength was crucial for the misrepresented
HIW.

The fc were also sensitive to the initial low-level
nhumidity in the eastern North Atlantic, but not to
the humidity in the Mediterranean.

The findings illustrate the importance of
downstream error propagation and local moist
dynamics for an accurate prediction of HIW over
Europe.
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