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A’
DEEP MOIST CONVECTION @ WV DARK FEATURES -

Former publications about DMC and WV dark features (PV-anomalies) show

» favourable conditions for DMC — advection of dry and cold air within the
PV Anomaly (Antonescu et al. 2013, Morcrette et al. 2007, Russel et al.
2009, 2012, ...)

* Inhibiting conditions — sinking dry lid (Russel et al., 2008)
* Most of the recent papers were derived from COPS and CSIP campaigns

 Known concepts for cyclonic environment:
Dry Slot Convection, Upper level fronts, PV — Anomaly, PV- Banner,

Tropopause Fold, Dry Intrusion ... and some more...

* Do dark stripes in anticyclonic environment differ?
* Origins, development, modification, advection around the trough
(Shapiro and Keyser, 1990, Appenzeller and Davies 1992, ...) If;zm\,.(;
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DEEP MOIST CONVECTION @ EASTERN ALPINE AREA

Majority: COLD FRONT:
* Pre-frontal / frontal, CAA above, organized (MCS, Squall Line), shear...

Without Fronts — 30 bis 40% (Krennert et al., 2003):
e Air-mass TS (,,Single Cell-“, Pulse Convection),
weak Pressure gradient, early Initiation at elevated surfaces, ...

Known Ingredients — Moisture/ Instability / Lift — pre existing conditions:

» Unstable air mass (hydrostatically, conditionally, 300 < CAPE < 2500 J/kg)
e Sufficient moisture supply @ ground levels

* Initiating shallow convection over mountains

Contra: Entrainment, CIN, weak ingredients — suppressing DMC evolution

e Basic Problem: Evolution from shallow to deep?
* Additional forcing to lift parcel towards its LFC?



14.04.2016 Krennert, Kainz, Serafin; CWG 2016 Slide 4

FORECASTING OF SINGLE CELL / PULSE CONVECTION DMC

Operational challenge, Nowcasting > 60 min:
e Accuracy of Air mass TS forecast

* Intensity, propagation, orographic influence

Connection?: SAT WV - Channel 7.3p and 6.2pn

Upper Tropospheric Moisture Gradients UTMG
UTMG is not the dark st
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A’
PHYSICS @ UTMG: POTENTIAL VORTICITY, CONCEPT 1 -

UPPER LEVEL DIVERGENCE

SATELLITE - BT

PV UPTO >2PVU

CYCLONIC ENVIRONMENT:
TROPOPAUSE FOLDING,
DRY SLOT CONVECTION

OROGRAPHIOCALLY STRUCTURED SURFACE
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PHYSICS @ UTMG: O, , CONCEPT 2 -

®_ DECREASE

<> €

HORIZONTAL GRADIENT LAPSE RATE / STABILITY
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PHYSICS @ UTMG: WIND SHEAR, CSI, CONCEPT 3 -

_—

/
-

ISOTACHS

Symmetric Instabilities?
SCAPE, EPV <0
(Hoskins, 1974;
McCann, 1995)

INCREASED VERTICAL SHEAR (UNIDIRECTIONAL) @ UTMG
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CASE STUDY 140707, MSG, RGB LOOP, 0600 — 1200 UTC "'8

hO07 (IR 8.7um) | 07.07.2014 06:00
h06 (WV 7.3um) | 07.07.2014 06:00
h05 (WV 6.2um) | 07.07.2014 06:00
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CASE STUDY 140707, WRF MODEL SIMULATION "J‘

* 3 domains, ECMWF - nested, resolution 20 /4 / 0,8 km (D1 / D2 / D3),
e PBL: MYJ; MP: WSM6; LS: RUC-3; w:Grell3D (only in D1)

D1 exceeding image

D1, D2 parameterized

| D3 convection resolving
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CASE STUDIE 140707, 1010 UTC, MODEL PERFORMANCE
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CASE STUDY 140707 0900 UTC, WRF VCS, D1, 20 KM
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CASE STUDY 140707 0800 UTC, WRF VCS, D3, 0,8 KM
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CASE STUDY 140707 0800 UTC, WRF, EPV (D3), SCAPE (D1)
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CASE STUDY 140707 0900 UTC, WRF VCS, D3, 0,8 KM
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CASE STUDY 140707 1000 UTC, WRF VCS, D3, 0,8 KM
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CASE STUDY 140707 1000 UTC, WRF, EPV (D3), SCAPE (D1)
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CASE STUDY 140707 1030 UTC, WRF VCS, D3, 0,8 KM
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- £
SUMMARY -

Case Study 140707:

DMC initiation in the vicinity of horizontal and vertical gradients of O, and
significant wind shear (lower mid troposphere)

SCAPE and negative EPV (Mc Cann, 1995) between 900 - 700h Pa, initally
shallow convection reaches these layers before DMC evolution

Co- existence of conditional (Cl) -, inertial (lIl) - and conditional symmetric (CSI)
instability along UTMG seems plausible

Release of SCAPE possibly leads to portion of ,Slantwise Convection®,
predictors / indicators between 900 - 700 hPa

»Slantwise Convection” — concept similar to “Downscale Development” after
Xu (1986)?

“..where bands generated during ascent in a moist symmetrically unstable
environment lead to latent-heat release, effectively destabilizing the mid-

troposphere to gravitational convection.” %ZAMG
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