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* Problems with convection

No initiation near end of heating period

Surface problems (drying out)

Shallow convection, no showers in specific conditions
Nighttime convection not developing

Convection dying out too quickly

Not enough weakly precipitation areas near convection

« Climatological weakness, big unphysical hammer necessary for
EPS (same for low clouds)

EWGLAM/SRNWP 2019, Sofia, Bulgaria
October 3, 2019



« Detailed analysis of supercell case

« Supercell that develops in older HARMONIE-AROME does
not in most recent release. Cold start from ECMWF analysis,
no difference from DA, clean comparison

« Reason: Turbulence? Shallow convection? Surface?
Microphysics?

EWGLAM/SRNWP 2019, Sofia, Bulgaria
October 3, 2019
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2011-09-10, supercell case
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Latest HARMONIE-AROME

Rain intensity:dBZ (instant) (derived) heightAboveGround:level 0000

100

p (hPa)

300

400

500

REF fc2011091006+011h00m

Rain intensity:dBZ (instant) (derived) heightAboveGround:level 0000

100

p (hPa)

300

400

500

REF fc2011091006+015h00m

Rain intensity:dBZ (instant) (derived) heightAboveGround:level 0000

REF fc2011091006+013h00m

dBZ (instant) (derived) heightAboveGround:level 0000

0 T(°C) 10

REF fc2011091006+017h00m

<

0 T(°C) 10

100

p (hPa)

300

400

500

1000

100

p (hPa)

300

400

500



Rain intensity:dBZ (instant) (derived) heightAboveGround:level 0000

Older physics settings
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Rain intensity:dBZ (instant) heightAboveGround:level 1000

2011-09-10, supercell case
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« Detailed analysis of supercell case

« Supercell that develops in older HARMONIE-AROME does
not in most recent release

« Reason: Turbulence? Shallow convection? Surface?
Microphysics?

 Boundary layer becoming too dry: Mixing in free
atmosphere and stable layers reduced for CY43, also
positive for low clouds

EWGLAM/SRNWP 2019, Sofia, Bulgaria 11
October 3, 2019



« HARMONIE-AROME at 2.5 km too coarse to resolve
meso-vortex and tornadoes

« Storm relative helicity in convection parameterizing
models indicator of possibility of tornadoes

« Convection permitting models resolve meso-vortex
partially

« Updraft helicity highlights rotating column
ENM B

FRAMCE
de la Mataorologia

EWGLAM/SRNWP 2019, Sofia, Bulgaria 12
October 3, 2019



HARM36 Rainrate an 2015082400 val 24 - 08, 15 UTC
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EWGLAM/SRNWP 2019, Sofia, Bulgaria
October 3, 2019
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HARM36 Rainrate an 2014060800 val 09 — 06, 00 UTC




Accumulated rain with accumulated updraft helicity superimposed
Accumulated rain
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Convection 3 (Bram \7an ‘'t Veen)
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EWGLAM/SRNWP 2019, $ofianBeidard: As in figure 6.1, but for (b-d) 2019-06-02, 127, and (f-h) 2019-06-15, 15Z.
October 3, 2019
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Convection 3 (Bram \7an ‘'t Veen)
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Tornadoes in HARMONIE-AROME?
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Convection 4: Shallow convection
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Radar KNMI 20190413 14u00m UTC







HARMB36 Cloud cover an 2019041300 val 13 — 04, 14 UTC
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Convection challenges HARMONIE-AROME

« Shallow convection, no showers in specific conditions

« Convection dying out too quickly
 Not enough weakly precipitation areas near convection



HARMONIE-AROME uses parameter that determines
maximum stability used in calculation of exchange at the
surface

XRIMAX = 0.0

Neutral stability maximum

Introduced when canopy scheme was used in
HARMONIE-AROME

Canopy scheme is not used anymore......... :

EWGLAM/SRNWP 2019, Sofia, Bulgaria
October 3, 2019

32



'HAP2 zicht an 2019032903 val 29 - 03, 7 UTC
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HAP2 t+6 TSK an: 2019032818, fc: Vr 29-3 2019, OUTC
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40h1.2tg2, NOHARATU 40h1.1.1
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